


JPRS-LAM-86-096 
2 OCTOBER 1986 


Latin America Report 





[FBIS| FOREIGN BROADCAST INFORMATION SERVICE 














JPRS-LAM-86-096 
2 OCTOBER 1986 


LATIN AMERICA REPORT 


CONTENTS 
INTER-AMERICAN AFFAIRS 


Andean, EEC Investors Meeting Reported 
(Carlos Fernandes; Caracas Television Service, 11 Sep 86) 


Canada's Clark on Trade Relation's With Venezuela 
(Caracas Television Service, 9 Sep 86) .......eeeeeees >ee 


Paraguayan-Brazilian Common Market Proposed 
(EFE, 26 Aug 86) ......... eebsecoesdses Spode SdebeeddebooeD 


BRAZIL 
SCIENCé AND TECHNOLOGY 


Explosives R&D, Production Surveyed 
(Flavio Escosteguy Merino; REVISTA MILITAR DE CIENCIA 


E TECNOLOGIA, Jan 86) eeeveeeeve eee eeevoveevevneevee eee eee eee 
MEXICO 
Mexico City Metropolitan Area Cost of Living Data 
(UNOMASUNO, 8 Sep 86) ...ccececececccccvecs edoevecseveecs 
PARAGUAY 
Group of 34 Reiterates Amnesty Proposals 
(Juan Ramon Chavez; HOY, 28 Aug 86) .........0-. etededsere 
Bishop Livieres Denies Stagnation of National Accord 
(Jorge Livieres Banks Interview; Asuncion Radio 
GL, BO ME DE) ccccccvcencssss kb bbs 6% TCT TCLTT TT TL 
PERU 


Foreign Minister Discusses 'Pia Vesta’ Case 
(Canal 9 Television, 13 Sep 86) .......... cb nsovewneceans 


66 


68 


70 


73 











Garcia Sees Possible Capitalist Crisis 
(AFP, 12 Sep 86) eeeeseieoeeeeeeeseeseeseeeeeeesnmep oe eeeeseeoaeeenskeeeeenseoee#ee 


1987 National Budget Submitted to Congress 
Cee SAUREDE Bee, ZF BER GE) cece cesvsderosdvvecetecsses 


Businessmen Concerned Over APRA Economic Policy 
(EFE, 17 Aug 86) e*eeeseeoeeeseeeeseeeeeneeneeeeeeeeesepseeeeeneeeneeeee 


Government Announces Sale of Miscellaneous Companies 
(AFP, 5 Sep 86) e*e*eeesteeseseeenee*eneeeeeeeeseseeeeneeeeeeeeeeeneeneeeeee 


Peru, Bolivia Joint Transportation, Communication Project 
(AFP, 6 Sep 86) eeeeee#ee#e#¢ eeeseeenseeseeseeeeenseeeseeneteeeeseeeenseneeeeeeee 


Briefs 
Bishop on Armed Forces 
More Currency Exchange 
Wagner on IMF Flexibility 
VENEZUELA 


Hernandez Grisanti Discusses Citgo Negotiations 
(Carlos Fernandes; Caracas Television Service, 11 Sep 86) 


Briefs 
Lusinchi on Oil Policy Criticism 


/7310 


75 


77 


79 


81 


83 


84 
84 
85 


86 


88 














JPRS- LAM- 86-096 
2 October 1986 


INTER-AMERICAN AFFAIRS 


ANDEAN, EEC INVESTORS MEETING REPORTED 
PA100446 Caracas Television Service in Spanish 0000 GMT 11 Sep 86 
[Report by Carlos Fernandes] 


[Excerpts] Vast investment possibilities for the Cartagena Agreement 
signatories opened up today with the institution of the Andean-European 
managerial meeting, where approximately 100 businessmen will discuss 
partnership possibilities. 


At this meeting, organized by the Cartagena Agreement's Board, the EEC and the 
Superintendency of Foreign investments will analyze 82 projects of Andean 
countries involving $500 million, which are basically from the agroindustrial 
sector. Of this group, Venezuela is presenting 12 projects involving 
approximately $80 million. 


The meeting was called to order by Development Minister Gustavo Mirabel 
Bustillo, who stressed the importance of the event and the potential it 
represents for investment. 


The exchange between Andean region countries and the EEC was praised by Abel 
Matures, a credit official from the visiting group who talked about the 
importance of reinforcing investments. 


[Begin Matures recording] To the EEC, the Andean Pact imports represent 2/7 
percent of the total imported from Latin America. In turn, the exports to the 
Andean Pact also represent 27 percent of total exports to Latin America. The 
EEC is the Andean Pact's second most important commercial partner after the 
United States. [end recording] 


Pedro Luis Echeverria, coordinator of the Cartagena Agreement board, and Jesus 
Maria Ponce, superintendent for foreign investments, emphasized the importance 
of this meeting and the possibilities created with the exchange of views 
between Andean and EEC businessmen. 


This Andean-European managerial meeting will last two more days. The 
possibilities for the EEC investors to agree with the Andean countries’ 
investors are many. 
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INTER-AMERICAN AFFAIRS 


CANADA'S CLARK ON TRADE RELATION'S WITH VENEZUELA 
PAO91234 Caracas Television Service in Spanish 0000 GMT 9 Sep 86 


[Text] Charles Joseph Clark, Canada's secretary of state for foreign affairs, 
who is visiting Venezuela, reiterated today that his country is committed to 
striving hard to achieve a sustained drop in interest rates as a mechanism to 
stimulate growth in the developing nations. 


[Begin reporter Carlos Fernandez recording] Speaking before members of the 
Venezuelan Association of Executives [Asociacion Venezolana de Ejecutivos], 
the Canadian foreign affairs secretary talked about general difficu’ties and 
the outlook of the world economy. He also talked about the possib:i_ ities of 
expanding trade relations between his country and Venezuela. Regarding the 
international situation, he said that a lower interest rate will undoubtedly 
contribute to improving the economic situation of the developing countries, 
basically those countries which are heavily indebted and unable to promote 
sustained policies to overcome the crisis. The Canadian Foreign Affairs 
Secretary felt that industrialized nations must promote adjustments in their 
economic strategies, as this situation would foster the growth of nations 
experiencing serious difficulties. He felt that there is rising awareness of 
economic interdependence which corresponds with his views regarding 
adjustments in the economic strategies of industrialized nations. 


In other comments, Clark criticized the subsidy system the U.S. and European 
economies have been implementing. He feels that it distorts trade and 
destroys small agricultural economies, for example. He said: We must reduce 
tension. Clark added that if tensions do not ease, it would be disastrous for 
everyone's future. Regarding relations with Venezuela, the Canadian foreign 
affairs secretary noted that several businessmen from his country, including 
some who are accompanying him on this tour, are interested in participating in 
development projects with capital from our country. [end recording] 
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INTER-AMERICAN AFFAIRS 


PARAGUAYAN -BRAZILIAN COMMON MARKET PROPOSED 
PY270214 Madrid EFE in Spanish 1643 GMT 26 Aug 86 


;Text] Asuncion, 26 August (EFE)--Paraguayan and Brazilian businessmen have 
agreed to propose to their respective governments the creation of a common 
market that will strengthen economic relations between the two countries. 


Osvaldo Scavone, chairman of the Paraguayan Industrial Union [UIP], today 
announced in Asuncion the agreement the UIP reached last week with businessmen 
and authorities of Parana state, which borders Paraguay. 


Paraguayan businessmen, accompanied by Industry and Commerce Minister Delfin 
Ugarte Centurion, visited Curitiba, capital of Parana State, where they agreed 
with their Brazilian counterparts, to propose to their respective governments 
the development of an integration program similar to the one Brazil signed 
recently with Argentina. 


According to Scavone, the objective of this program is to reduce the $226 
million deficit in the bilateral trade balance, which currently favors Brazil, 
“and to establish a more equitable basis for bilateral trade.” 


The program will be developed from Asuncion and Curitiba, and it contempletes 
the abolition of tariff barriers to strengthen bilateral trade, and also the 
adoption of monetary and joint investment agreements, according to reports 
released today in Asuncion. 


According to official sources, Paraguay has had a negative trade balance with 
Brazil since 1979. 
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SCIENCE AND TECHNOLOGY BRAZIL 


EXPLOSIVES R&D, PRODUCTION SURVEYED 


Rio de Janeiro REVISTA MILITAR DE CIENCIA E TECNOLOGIA in Portuguese Jan 86 
pp 37-81 


[Article by Chemical Engineer Lt Col Flavio Escosteguy Merino, GSC: "Produc- 
tion of Solid Fuels in Brazil"] 


[Text] This study deals with the production of solid propellants, concentrating 
on the nation's output capacity. It presents a comparative analysis with 
respect to the capacity of other producing countries, taking up aspects concern- 
ing types of propellants, the manufacturing process involved, as weil as the 
essential characteristics of the propellants. Major emphasis is given to 
propellants intended for conventional weapons (powder). The cost of these 
production efforts is also briefiy reviewed. 


Introduction 


Today, Brazil holds an cutstanding position on the international war materiel 
market. The growth rate of the Brazilian industrial establishment has been 
tremendous, promoted through the support provided by government directives, 
including the participation of the Armed Forces. 


Thus we find that aircraft (trainers, transport, patrol, reconnaissance, 
tactical, support helicopters, etc.), armored vehicles (20-t and 30-t medium 
tanks, modernization of combat vehicles, armored reconnaissance vehicles, troop 
carriers, wheeled and tracked armored vehicles, amphibious vehicles, etc.), war- 
ships (patrol boats, corvettes, frigates, etc.), weapons (pistols, rifles, 
machine-guns, rocket launchers, mortars, conventional cannon, recoilless 

cannon, etc.) are becoming ever better known by the public through the 
specialized press and the printed and electronic mass media. 


On the other hand, recent conflicts, including those in the South American 
Theater, are making the importance of the so-called weapon systems on a modern 
battlefield even more evident. In this field, Brazil is also to be found on 
the world stage through ground-defense, air-defense, and other systems. 


Looking at the structure of this development, we detect a network of R&D 
facilities--both public and private institutions--which, through basic research 
and/or technology, provide the impetus necessary for experimental development 
and industrial production. 














Parallel to the above-mentioned research and production efforts and as part of 
a horizontal industrial development policy, we find emerging thousands of 
industrial plants which supply parts, raw materials, equipment items, etc., 
based on a broad range of knowledge including electronics, metallurgy, 
chemistry, mechanical engineering, textiles, and aerodynamics. 


The above points to the existence of a rather tremendous technical complexity, 

& vast mass of human resources, tremendous sums of money and, most important of 
all, Brazil's success in attaining the goal of promoting autochthonous develop- 
ment in the national security area, thus minimizing the sector's dependence on 

foreign support. 


It is however obvious that this success would lose its meaning if some basic 
ingredient--which is essential to the proper use of armored vehicles, aircraft, 
warships, weapons, etc.--were not to be backed up by a-similar support and 
development policy. To stick to the essentially military field, I might 
mention one ingredient that is indispensable to make the whole thing effective: 
the propellant. 


Without that, pistols, rifles, machine-guns, mortars, and cannon would be 
useless; consequently, there would be no use for tanks, aircraft, and warships, 
such as they are being produced; without propellants, weapon systems are 
harmless. 


It is therefore absolutely urgent and necessary for us to have an integrated 
development effort where--in the R&D area and in industrial production--the 
fuel issue keeps step with activities going on today so as to prevent our 
military production effort from winding up in a rather illogical and uncommon 
development situation: 


"Powder is the soul of each fire arm. Without powder, it would be nothing but 
a piece of dead steel." (Gallwitz). 


The purpose of this study is to demonstrate the essential characteristics of 
solid fuels, the nation's output capacity, a comparative analysis with respect 
to the production capacity of other countries, and to present an idea as to 

the cost involved in this production effort. 


The aspects taken up wiil cover mostly the solid propellants intended for 
conventional weapons (powder), while those intended for rocket propulsion will 
be covered in a more superficial fashion. 


1. Essential Characteristics of Solid Propellants 

1.1. Classification of Propezllants 

Table I shows a classification of propellants. This study, concentrating on 
solid propellants, essentially confines the classification such as it is 


illustrated in tables II and III where we show a possible division of colloidal 
powders and solid propellants for rockets, also called rocket fuels. 


And, among these, we will give major emphasis to propellants intended for con- 
ventional weapons, in other words, those usually called powders (Table II). 
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Abbreviations Used in this Work 


AA-~air-to-—air 

AE-——ethyl acetate 

AC-—acetone 

BD——double base powder 

BS--single base powder 

BP——spherical powder 

BT—triple-—base powder 

BOSEP-——Bofors screw extrusion processes 
CMDB——composite modified double-base 
DS--degree of substitution 

DP-—-degree of polymerization 
DPA-——diphenylamir 

DNT——dinitrotoluene 
DBP——dibutylphthalate 

DEGN——dinitrate of diethylene glycol 
DNDEG——dinitrate of diethylene glycol 
DNTEG——dinitrate of triethylene glycol 
DNITEG—-dinitrate of tetraethylene glycol 
DNPEG—dinitrate of pentaethylene glycol 
DNHEG-—-—dinitrate of hexaethylene glycol 
EC-—ethyl-centralite 

ECAM—-resorcinol 

FOG—rockets 

GM—-molded grain 

HMX-—oc togene 

MB--multibase 

MO--—manpower 

NC——citrocellulose 

NG——nitroglycerin 

NCa——nitrocellulose of high nitrogen content 
NCb-—nitrocellulose of low nitrogen content 
NIGU——nitroguanidine 

Pm--maximum pressure 

PU-—polyurethane 

PS—polysulfate 

PBD——polibutadiene 
PVC——polyvinylchloride 
PIB——polyisobutylene 

PLV——powder 

PETN——nitropentane 

RDX——hexogene 

SA-—surface-to-air 
SS--surface-—to-surface 

TAGN—nitrate of triaminoguanidine 
UK--United Kingdom 

Vo—initial velocity 

2-NDPA—nit ro—2-diphenylamin 
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1.2. Interface with Internal Ballistics 


In solving the fundamental problem of internal ballistics, existing theories 
consider various aspects tied to the shot. 


Thus, theory could consider the following component parts of the system: 
(a) Starting laws (used very rarely); 

(b) Combustion laws (indispensable); 

(c) Laws of dynamics (indispensable aspects and use of coefficients); 
(d) Energy balance (use with many simplifications); 

(e) Escape of fluids (many sirplifying assumptions); 

(f) Heat exchange (use of coefficients). 


Among all of the above-mentioned phenomena, powder is linked primarily to 
those having to do with combustion. For the powder, we would thus have the 


following: 


weight of charge, 

apparent potential, 

specific impetus’, 

thrust coefficient*, 

flow rate coefficient*, 

force, 

molecular volume, 

combustion temperature, 

specific heat ratio, 

linear combustion velocity, 

vivacity, 

function of shape, 

specific mass, 

consumption speed, 

molar composition of gases (average molecular weight), 

number of gaseous moles per unit of mass (volume of combustion gases) which 
would basically be achieved through the interaction of the followirg factors: 


(a) energy characteristics (normally the highest possible); 
(b) high density (good filling coefficient); 


(c) defined and reproducible combustion characteristics (v = f (P), v = f (T), 
JT —temperature coefficients). 


The following will also be lined up on a priority basis: 


(d) mechanical properties suitable for storage and use (this is more important 
with respect to rocket propulsion); 








(e) satisfactory chemical stability. 

Finally, although quite obvious, we must note that--completing what we might 
call the essential characteristics of propellants--the following must be 
considered: 


(f) industrial availability, both in terms of the safety aspects and in terms 
of the economic aspects (in time of peace, war, or crisis). 


The above-mentioned six essential characteristics normally will mean that the 
powder grain plan also covers the points listed below; some of them are 
considered to be secondary characteristics. The importance and order of 
these items in the projection of the grain will vary from one case to the 
next: 

(a) suitable chemical composition; 

(b) homogeneous colloidal state; 

(c) determined geometric configuration; 

(d) compatible flammability; 

(e) hygroscopicity of known mass; 


(f) the estimated combustion instabilities (which is more important in 
connection with rocket propulsion); 


(g) the known diffusiveness (density, heat conductivity, and specific heat); 
(h) tolerable toxicity (constituents of mass and gases); 
(i) controlled erosiveness; 


(j) balanced secondary characteristics: muzzle flash, smoke, noise level, 
etc. 


A quick review of these above-mentioned items already enables us to conclude 
as to the difficulty if not impossibility of a simultaneous combination of all 
of them due to the contradictory character of many of them. The optimization 
of these interdependent factors is a permanent job that must be done. 


The existing theories therefore try to answer the following basic questions: 


(1) knowing the weapon (ignition, metal parts, etc.) and the powder (weight 
of charge, web, etc.), determine the velocity and the pressure of the shot 
[round], or 


(2) knowing the weapon, the desired Vo and the Pm, determine the necessary 
powder charge, 
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in which connection we note that, as for the second question, we do not have a 
satisfactory theoretical solution in most cases. 


Thus--and this even includes large-caliber powders-—-we have to go into 
experiments whose results will enable us to exercise more effective control 
over the phenomenon of the shot as such. This is true of the manometric 

bomb which furnishes two universally known parameters: 

RF (relative force), 

RQ (relative dP/dt). 

Even so, although the theory and the results of the bomb economize efforts and 
guide the design of the powder grain, it is still a basic requirement even 
today to fire the weapon so as to get a definitive idea of the system's 
performance. 

That system consists of the following: weapon--ignition--powder--metal parts. 
We might mention some of the theoretical models: 

method RD 38; 

method OSRD 6468; 

Corner method; 

Le DUC method; 

Charbonnier--Sugot tables; 

Winter tables; 

G.X.T. tables; 

D.E.F.A. tables; 

BALCANON-1, BALCANON-2, 3, 4, and 5 programs; 

VISO-BAL, GEOTE, BAL PIE programs, etc. 

To corroborate what we have said above, we might look at the interesting work 
entitled "Sensitivity of Ballistic Performance to Propellant Combustion 
Properties," U.S. Army Armament R & D Command, Dover, N.J., 1978. 


1.3. Fundamental Manufacturing Questions 


Summarizing, we can group the various manufacturing phases for colloidal 
powders in three separate stages: 


GELATINIZATION 
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MODELLING 
FINISHING. 


In the first phase we have the mixture of the ingredients of the powder and the 
start of the gelatinization process and the densification of the mass. 


In modelling, we impart the geometric configuration of the grain and, in the 
final finishing phase, we get the definitive texture, the composition, and 
the appearance. 


The most important aspect, among the phenomena involved in these three stages, 
is the gelatinization of the powder mass. This gelatinization depends 
essentially on the characteristics of the nitrocellulose used and marks this 
ingredient as the most important raw material in the manufacture of powders. 
As a matter of fact, its large percentage share in the compounds of BS, BD, 
MB, BP, GM, etc., along with a chemical structure that is not well defined, 
make it the main point of attention. 


Gelatinization is a disturbance in the amorphocrystalline structure of the 
polymeric chains of nitrocellulose, promoted by agents which have chemical 
affinity with this nitric ester of cellulose, thus modifying the initial 
structure of the product and permitting the procurement of a moldable, plastic, 
homogeneous and dense mass, capable of acquiring the desired geometric 
configuration. 


From the molecular viewpoint, there takes place a dipole-dipole interaction 
between the gelatinizing agent and the nitrocellulose. These chemical bonds 
overcome the forces of cohesion of the polymeric chains (bridges of hydrogen, 
dipole interaction, and forces of Van den Waals) and that causes the structure 
of the fiber to swell up. Under these conditions, the polymeric chains, under 
the mechanical effort, slide on top of each other, permitting the desired 
modelling [shaping]. 


A structural model of the phenomenon can be visualized according to the figures 
below in the molecular structure of nitrocellulose: 


Ho es 











H 
- La 


—_ 
fn 


The “acid” sites permit the forming of oxonian bonds with the active oxygens 
of the gelatinizing agent (alcohol, ether, acetone, acetates, etc.) and the 
"basic" sites, permitting the same bonds with the active hydrogens (NG, DNDEG, 


etc.). 
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On the basis of this illustration, we can infer the following: 


(a) That the gelatinizing agents of the NC, in addition to being solvents of 
this ester, are also polar molecules, which means that we can expect that the 
former, with larger dipole factors, will be more efficient. As a matter of 
fact, the acetone has a dipole factor of 2.70 and the alcohol has 1.70 ° 


(b) That the water, being heavily polar (1.84 A ), is an impediment to 
gelatinization. 


(c) That, in the nitrocelluloses--with the crystalline character predominating 
over the amorphous one--we run into a major gelatinization difficulty (hence 
the importance of the botanical origin of the linters, the age of the plant, 
etc.). 


(d) That, in the nitrocelluloses with the low nitrogen content, gelatinization 
is easier than in the nitrocelluloses with high contents or with very low con- 
tents of nitrogen, for the same solvent. 


(e) That, in the BS powders (mixture of NCa and NCb) with ether-alcohol, we 
have a complete gelatinization of NCb and only a swelling of NCa; the final 
gel is therefore a dispersion of fibers of NCa in a gel of NCb. 


(f) That, in the BD powders of the ballistite type, there is no need for 
solvents since the gelatinizing power of NG suffices to gelatinize the entire 
mass. 


(g) That the BS powders allow surface treatment of the cover, something which 
is not true of the BD powders. 


(h) That the BD powders, in contact with electron-giving substances (inhibition), 
facilitate the migration of NG which tends to saturate the "basic" sites of the 
substance. 


(1) That the gelatinizing agents (DEP, DBP, EC, TA, AE, Ac, etc.) form 
chemical bonds with NC; the plastifying agents do not form a chemical bond 
(waxes, vaselines, etc.), serving only as lubricants between the long polymeric 
chains, thus allowing them to slide better on top of each other. 


(j) ‘That many (non-volatile) gelatinizing agents, also being plastifying agents, 
reduce the hygroscopicity of the powder. Thus, the BD [powders] are less 
hygroscopic than the BS [powders]; and the covered BS [powders] are less hydro- 
scopic than those that are not covered. 
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(k) That the regularity of combustion depends very much on the homogeneity 
of the gel. 


(1) That the homogeneity of the gel depends on the distribution of the degree 
of polymerization of the nitrocelluloses. 


(m) That the homogeneity of the gel will interfere in the diffusion and 
evaporation rate of the solvents. 


(n) That the variable rates--of diffusion and evaporation of solvents--will 
bring about density and vivacities which will likewise be variable and which 
are caused by the irregularity of the microporosities and the consequent 
absorption of atmospheric humidity as well as the probable "microprecipita- 
tion" of the nitrocellulose of the alcohol-NC mixture (since the ether, by 
virtue of its greater vapor pressure, leaves the gel before the alcohol). 


(o) That the mechinical resistance of the grain--although depending primarily 
on the degree of polymerization of the NC--is influenced by the homogeneity of 
the gel slso. 


(p) That, in the "primary masses" of BD, there is a need for a hardening 
phase: the water prevents the NG from reaching the sites (-OH) and is only 
bonded with the -0-). 


As for the shaping of the mass, the fundamental aspects are tied to the design 
of the matrixes and the uniformity of the cut. This depends essentially on 
the consistency of the mass which, once again, is intimately tied to the 
colloidal state. 


The design of the matrix must take into consideration the contractions (BS) and 
the dilations (BD) of the mass, the time of stay, and the characteristics of 
the flow. 


These characteristics are connected to the rheological properties of the mass 
which--since this is a Newtonian fluid--does not have an evident law of 
viscosity. Thus, one and the same mass--depending on the operational 
conditions of extrusion--can present a tixotropic or pseudoplastic character 
(with yield tension) or even a viscoelastic, etc. 


During the finishing phase, the extraction of the volatile parts (BS) or the 
process of curing (grains for rockets) are the most important aspects. 


The extraction of the solvents is a careful process so as to attain the desired 
final contents without compromising the density of the grain, its vivacity, 
composition, and even the physical shape. 


The curing process is aimed at eliminating the thermal stresses deriving from 
the manufacturing process as well as to complete the gelatinization of the mass. 


2. National Output Capacity 
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2.1.1. The following tables show some types of powders made in Brazil and 
intended for conventional weapons. 





I. Mortars 

Nomenclature Use 

BD-504 "O" charge, 120-mm mortar 

BD-608 Supplementary charge, 8l-mm mortar 
BD-610 "O" charge, 8l-mm mortar 

BD-611 "Oo" charge, 60-mm mortar 

BD-612 Supplementary charge, 120-mm mortar 
BD-613 Supplementary charge, 4.2" mortar 
BD-614 Supplementary charge, 60-mm mortar 
BD-601 "Oo" charge, 4.2" mortar 


II, Cannons 


Nomenclature Use 

BD-106 Propelling charge, 37-mm AT gun 

BD-206 Propelling charge, 6" M917 cannon 

BD-403 Propelling charge, 37 M3 AT cannon 

BS-P 105 Propelling charge, 6"/47 on-board cannon 

BS-P-110 Propelling charge, 57 MI AT cannon and 3"/50 
on-board cannon 

BS-1050/BS-1051 Propelling charge, 5"/38 on-board cannon 

BS-40/70 _ Propelling charge, 40-mm/70 on-board cannon 

BS-1401 Propelling charge, 40 AT cannon 

BS-1057 Propelling charge, 57 SR cannon 

BS-PV-3S Salvo for cannon 

BS-PV-IE Igniter powder 

BS-90mm Propelling charge, 90-mm tank gun 

BS-30mm Propelling charge, 30-mm Air Force cannon 


III. Howitzers 


Nomenclature Use 

BD-204 Charges I to III of Howitzer 105 M2 Al/charge I 
A V of Howitzer 105 M3 

BD-209 Charges IV and V of Howitzer 105 M2 AI 

BD-210 Charges VI and VII of Howitzer 105 M2 AI/charge of 
Howitzer 105 M3 

BD-214 Charges IV to VII of Howitzer 155 M2 

BD-301 Charges I and III of Howitzer 155 M2 

BS-1105 Charge I of Howitzer 105-mm (charging made up with 
BD) 

BS-PV-IE Igniter powder 

BS=-2105 Charges I and II of Howitzer 105 

BS-3105 Charges III to VII of Howitzer 105 

BS=-1155/2155 Charge of 155-mm Howitzer 
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IV. Light Arms 


Nomenclature Use 

BD-505 Point 30" cartridge (carbine) /7.62-mm grenade-launching 
cartridge/MI 

BD-521 9-mm cartridge (Luger) 

BS-7.62 7.62 x 5l-mm and 7.62 x 39-mm cartridge 

BS-1405 050" cartridge 

BS-PV-2P ~45" pistol, .32" revolver, .38", .45" 6.35 Browning, 
o38" Special cartridge 

BS-PV-4F 7-mm and 7.62-mm cartridges (Festim) 

BS--PV6 -30" M-1 carbine, Finca-Pinos cartridges 

BS-5.56 5.56-mm cartridges 


V. Sporting, Hunting 


Nomenclature Use 
BD-602-Mantiqueira 12 to 36 cartridges 

BD-PV-5C Rex 12 to 36 cartridges 

BS-Hunting Special 12 to 36 cartridges, 22LR cartridge 
BS-PV-4F 12 to 36 cartridge 
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Tables A and B, below, list some of the characteristics of the propellants 
mentioned in tables I to V. 



















































































Table A 
NOMEN- 2 @EXTER- | PINTER- | ESPES- | COMPRI- POTEN. . 
CLATURA | FORMA 3 NO 4 NO SURA MENTO 5 APAR. 
1 (mm) (mm) 5 (mm) 6 (mm) (KJ/Kg) 
BD-106 Tubular 1,47 0,38 0,55 8,00 3673 
BD-204 Tubular 2,12 0.66 0,73 8,41 3861 
BD-206 Tubular 7,97 3.92 2.02 730,00 3852 
BD-209 Tubular 2,33 0.76 0,79 10,00 3861 
BD-210 Tubular eC 0,91 1,08 10,00 3861 
BD-214 Tubular 4,20 1,70 1,30 15,90 3852 
BD-301 Tubular 2,65 0.77 0,94 8,00 4297 
BD403 Tubular 2,85 0.45 1,20 12,00 4831 
BD-504 Laminar g Quadrado (lado) 2,00 0,24 ~ 5129 
BD-505 Laminar _g Quadrado (lado) 1,30 0,34 - 5119 
BO-521 Laminar g_!rreqular-maior lado 1 0,17 - 4990 
BD-601 = 3 
Mantiqu. Laminar 8 Quadrado (lado) 1,3 0,13 - 5325 
45 x 40 x 0,20 c/2 furos 14 
BD-608 Laminar | 10 6.0mm Peso de 1 carga 0,25 - 5363 
11 suplementar 10,00g 
BD-610 Laminar 8 Quadrado (lado): 1,3 0,26 - 5463 
BD411 Laminar Q_ Irregular-maior lado 1 0,29 = 5463 
75 x 75 x0,72 c/furo 14a 
BD-612 Laminar | 13 de 45mm Peso de uma 0,92 _ 5363 
14 carga suplemen. 
15 (4 livretos): 88 a91q 
26 x 26 x 0,09 c/furo 14a 
BD-614 Laminar 16 de 6,0mm Peso de 0,10 - 5459 
uma carga 
suplementar : 2,7g 
Key: 1. Nomenclature 11. Supplementary 
2. Shape 12. With 2 holes 
3. Outside diameter 12 a. With hole 
4. Inside diameter 13. 45=-mm, weight of one 
5. Thickness 14, Supplementary charge 
6. Length 15. (4 books): 
7. . Apparent power 16. 6.0-mm weight of one supplementary 
8. Squared (side) charge: 2.7 g 
9. Irregular, larger side 1; a-—-to 
10, 6.0-mm weight of 1 charge 
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Table B 






























































NOMEN- @EXTER- | PINTER-| ESPES- | COMPRI- POTEN. 
CLATURA | FORMA NO NO SURA | MENTO APAR. 
1 2 3 (mm) 4 (mm) 5 6 7 (KJ/Kg) 
BS-762 Tubular 0,74 0,08 0,32 1,44 3600 
BS-1050 Tubular 479 0,96 1,92 138 | 3971 
BS-1057 Tubular 1,08 0,26 0,41 441 3975 
BS-1105 Tubular 0.97 0,18 0,39 4,97 3971 
BS-1401 Tubular 1,96 0,18 0,89 5,68 3892 
BS-1405 Tubular 1,18 0,13 0,52 2,26 3983 
BS-P-105 | SHeptaperfurado 9,8 0,64 1,97 20,22 = 
“BS-P-110 | gHeptaperfurado 565 0,55 0,97 11,70 ~ 
BS-PV-lE Lenticular 0.7 me 0,27 rs 4121 
BSPV-2P | Lenticular 1,00 - 0,51 a 3974 
BS-3S Lenticular 14 = 0,34 = 4121 
BS-PV-4F | Lenticular 1,22 = 0,43 a 3974 
BS-PV -5C- ” 
Rex Lenticular 1,27 - 0,39 - 3678 
BS-PV-6 Lenticular 0,71 ra 0,57 om 4263 
BS-Especial 
deCaca 9? | Lenticular 0,92 - 0,47 - 3682 
BS-5.56 Tubular 0,63 0,09 0,30 1,01 3888 
BS-90mm | 8Heptaperfurado 4,93 0,42 0.92 10,85 4109 


























Key: « Nomenclature 
- Shape 


1 
2 
3. Outside diameter 
4 
5 


Length 

Apparent power 
Sevenfold perforated 
Hunting Special 


oon on 
e 9 


- Inside diameter 
- Thickness 


2.1.2. In the area of solid propellants of BD for rockets, we can list some 
domestically produced grains, 


2.1.2.1. Extruded 

Grains of the Air-to-Surface Ballistic System (SBAT-37, SBAT-70). 
Single grain of FOG 108-R. 

Grains of ASW FOG System. 

2.1.2.2. Molded 

Grains of the Air-to-Surface Ballistic System (SBAT 127). 

Grains of chargings X20 and X40 (Surface-to-Surface Defense System). 


Grain of 152-mm Piranha Missile (AA). 


With the propellants of the composite type, the nation's output capacity takes 
care above all of requirements of a civilian nature, as in the case of the 
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SONDA/VLS Project, carried out by the IAE/CTA [Space Activities Institute/ 
Aerospace Technology Center] of the Air Ministry. 


On the other hand, there are chargings with composite [powders], for military 
purposes, in devices identical to those mentioned in 2.1.2., above. These 
loadings with composite [powder] obviously entail the disadvantage of strong 
white smoke which they release, with negative effects on the discretion of the 
round fired, in the electromagnet guidance of the device, in protection against 
the enemy's detection and scanning system, and, finally, because of the 

burden it places upon the launch system in view of the intensive corrosion 
coming from the presence of chloride ions in the combustion gases. 


On the other hand, the composite charges still present the advantage of 
greater specific impetus than we gt from the BD propellants; they have 
critical operating limits which however are greater than those of the BD, 
plus higher specific mass values. More recent technologies are beginning to 
develop charges with composite [powders] for military purposes which minimize 
the inconveniences of the above-mentioned manner of employment. 


2.2. Processes Used in Country 
2.2.1. Single-base Powders (BS) 


The initial operation, in the manufacture of BS, consists in clearing the 
active sites cf NC which, for safety purposes, is wetted with water. These 
spots will permit the desired gelatinization after they have been cleaned off. 


The water is removed with ethyl alcohol by means of presses or centrifuges, 
preceded by an operation involving the breakup of the NC lumps which normally 
exist in the moist NC. 


As we can see, with this treatment, the NC turns out to be a mixture of two 
types of nitrocellulose: one with a high nitrogen content and low solubility 
(in ether alcohol) and, the other one, with a low nitrogen content and high 
solubility. Experience tells us that we must use these two types of NC in 
well-defined proportions so that we get a mass that will be suitable for 
industrial processing, along with energy contents and physical properties that 
will be compatible with the desired ballistic properties. 


Next we go on to the gelatinization phase with a certain quantity of ethyl 
ether being incorporated in the already alcoholized NC. As a result of the 
intensity of the work done and the volume of the mass to be treated, we 
achieve the gelatinization of that mass during various intervals of time, 


This operation is performed in a mixing machine and/or a macerating machine 
where we normally add other ingredients of powder as appears suitable (such as 
plastifiers, stabilizers, anti-flash agents, etc.). 


Once we have achieved the desired plasticity, we subject the mass to further 
mechanical work (which may or may not include times of rest); the idea is to 
make the mass dense, to complete the gelatinization and/or to facilitate the 
next operation (pre-blocks, wiring, etc.), also from the safety viewpoint. 
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The mass, which has been worked in this fashion, is extruded in presses, through 
matrixes, where, along with the cut, done soon there after, we give it the 
planned geometric shape. The extrusion operation itself is more in the nature 
of a reinforcement of the gelatinization and densification of the powder. 





Normally, before the cut is made, the wires [strings] or strips of extruded 
mass are subjected to pre-drying so as to regulate the consistency that will 
permit a uniform cut without any imperfections. 

The grain thus obtained reveals high contents of solvents (30-40 percent) which 
must be removed. In the first phase, we bring about the evaporation of the 
volatile parts, with the powder being subjected to controlled heat cycles 

where we act upon the diffusion speed of those cycles within the mass and upon 
the evaporation rate on the surface. 


After attaining a certain solvent content, this process--if continued——-would be 
too slow and bothersome. 


Starting with certain values of residual solvents (8-10 percent), we obtain 
final elimination in hot water baths. 


The powder is then dried by means of a hot-air current in an effort to get 
levels of residual moisture which correspond to the mass balance curve 


relative to the standard atmospheric conditions. 


The grains obtained differ from each other both in terms of their dimensions 
and in terms of their composition since we find that the following do vary: 


the degree of polymerization of NC; 

the distribution of the groups of esters in the glycoside rings; 
the moisture content of the NC fibers; 

the losses of solvents; 

the homogeneity of gelatinization; 

the efficiency of densification; 

the modelling [shaping] obtained; 

the extraction of volatile parts; 

the concentration gradients in the surface treatments; 

the mechanical properties. 

It thus becomes necessary for the groups of grains obtained, through the first 


manufacturing stages-—-batch operations-—-to be mixed so as to form a homogeneous 
lot. 

















The above description applies completely to powders intended for cannons. Those 
that are intended for light weapons must be subjected to complementary opera- 
tions, such as surface treatment and graphiting. 


The purpose of the surface treatment is to make the powder more progressive by 
reducing the initial combustion velocity of that powder through a complementary 
gelatinization of the grain’s surface. 


The graphiting, in turn, is intended to impregnate the grain’s outside surface 
with a thin layer of graphite, so as to: 


(a) facilitate the flow of static charges which develop during the treatment 
of large quantities of grains during the final manufacturing stage; 


(b) increase the powder’s gravimetric density; 


(c) facilitate the volumetric dosing operations in the loadings [charges] of 
the set. 


The processes developed for the manufacture of powders, both BS and BD, until 
now, have changed very little since World War I in terms of the design of the 
equipment involved. 


Although we can mention some improvements included in conventional machines, 
these innovations did not influence or alter the essence of the operation. 


The thing that must really be considered as an innovation in recent years 
consists of peripheral contributions to the production lines properly speaking. 


Thus it happens that the efficiency and safety in material movements were 
increased by resources drawn from mechanization and automation. The instrumen- 
tation and controls were greatly increased, thus facilitating operational 
management. Modern methods of chemical analysis make production scanning 
faster and more reliable. New ballistic control instruments completed these 
significant improvements in the manufacture of powders. Finally, when it 

comes to safety, new devices provided better working conditions. 


But there was only one essential change in the design that took place in the 
BS powder manufacturing process. This has to do with a recent German patent 
that relates to a piece of equipment which, in a singie device, can handle the 
mixing, crushing, and extrusion operations. 


This basically involves a long closed chamber where we find working two shafts 
equipped with screws whose profiles and intervals vary from one section of the 
chamber to the next. 


The NC, the solvents, and the additives are mixed in a first section after 
being pushed to another section where they are crushed and, finally, expelled 
from the chamber through matrixes coupled together in the chamber’s final 
part. 
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This single piece of equipment replaces the heavy conventional crushers and the 
very good extrusion presses existing today. The new design is based on the 
fact that heavy mechanical work is done upon a small volume of mass, providing 
adequate gelatinization in a rather short time. The general balance of this 
phase of the process would be positive, once we can save manpower and the mass 
outflow would be greater than what we get through the conventional process. 


This innovation is undoubtedly significant and can turn into a really 
advantageous solution that would constitute an alternative to the traditional 
line. 


There are however some questionable points which merit further attention when 
compared to the traditional equipment. 


2.2.2. Double—base Powders (BD) 


The principal input in the manufacture of double—base powders is the so-called 
"primary mass" or the mixture of nitrocellulose (normally with a low content 

of No), nitroglycerin, additives, and water. The active sites of nitrocellulose 
are in part blocked by the water and in part by the nitroglycerin. 


This is why the primary mass presents an only superficial bond between NC and 
NG and obviously hinders the gelatinization of the mass and the consequent 
formation of the powder. 


Thus, the first operation consists in eliminating the water that is present. 
Normally, a centrifugation of the primary mass reduces the water content by 
approximately 20 percent. An initial lamination subjects the mass simul- 
taneously to heat and to the compression efforts, reducing the moisture 
content to about 2 percent. Lastly, a final lamination lowers this content to 
about 0.5 percent. Naturally, as the water is being expelled, the gelatiniza- 
tion of NC, through NG, keeps going on by means of the mechanical work of the 
rolling-mills ani the heat that is passed on to the mass. 


Prior to final lamination, depending on the composition of the mass, there may 
be a drying of the slabs of powder by means of hot air to permit the admission 
of solvents, additives that are soluble in water, etc. These additions take 
place in mixing machines. 


The slabs of gelatinized powders then undergo shaping in accordance with the 
ultimate purpose of the powder: 


(a) extrusion in horizontal presses (grains for rockets); 
(b) extrusion in vertical presses (powder for cannons); 
(c) fine lamination in rollers (laminar powders). 


The laminar powders are cut in punches (supplements for mortars) or in special 
cutting machines which gives us small squares (1 = 0.5 mm; 1 = 0.1 m). 
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Powders for cannons can be cut in cutting machines of the guillotine type or of 
the rotating sheet type. The grains for rockets are cut by hand after they 
come out of the press. 


They are cured for several days in a predetermined heat cycle and, after cool- 
ing, they are machined to the standard design dimensions. Normally, these 
grains are coated (varnish cr tape) and after that they are subjected to a 


panoramic 100—-percent x-ray analysis. 


Powders for cannons, as well as laminar powders of small dimensions, are 
subjected to the traditional operations of screening, graphiting, and mixing. 


In the case of laminar powders, the graphiting has the additional purpose of 
preventing the grains from getting stuck together, something which to a great 
extent is promoted by static electricity. 


In the production of (BD) powders with a high energy content (Qa = 1,000 cal/g), 
we use nitrocellulose with a high content N>. Im this case, the gelatinizing 
power of NG is reduced (in view wf the reduction of the basic sites of NC) and 

we then use an auxiliary gelatinization solvent (acetone or a mixture of 

acetone and alcohol). 


These are constituted in the form of so-called BD powders with solvent or 
cordites, according to the term used in English. 


The BD [powders] without solvent are also known as ballistites, according to 
that same nomenclature. 


The term “ballistite™ is reserved for compounds with a high content of NG 

( #3 45 percent); powders with a lower content of NG (15-30 percent) were 
perfected through the use of non-volatile gelatinizing agents (ethyl-centra- 
lite, for example). 


2-2-3. Molded Grains 


Limitations in terms of dimensions and the internal shape of the central 
canal (variable straight-line section) of the propellant blocks promoted the 
development of the new technique for the manufacture of grains for rockets. 


The molding technique essentially involves the same phenomenon of gelatiniza- 
tion of NC (12 percent N,) with explosive oil (NG) and it is therefore a 
product that is also classified as BD. 


Initially we have small single-base grains (§ = 1 mm, 1 = 1 mm), similar to 
powders for small calibers of BS which are carefully poured into a metal mold. 


This mold is previously mounted, including the central “clasp” which will 
provide the configuration of the central canal. 


A molding solvent, containing the explosive oil (NG), gelatinizing agents, 
stabilizing agents (2NDPA), and plastifying agents (triacetinal), is injected 
into the base of the mold, under pressure, while a vacuum develops at the top 
of the metal mold. 

















A controlled rise of the molding solvent makes it possible for the solvent to 
occupy all empty spaces between the base grains, emerging in the upper part of 
the mold, without causing any disturbances in the previously existing packing 
pattern. 


Curing at moderate temperature causes the base grains to swell up and that 
creates an interstitial medium which welds them together, generating a solid 
block, with mechanical qualities that are sufficient for being handled, 
machined, and charged into a combustion chamber. 


This heat treatment is normally performed in two phases: pre-curing (45° C, 
24 hours), followed by final curing (65° C, 72 hours). 


The grain thus obtained, after having been taken out of its mold and after the 
"clasp" has been extracted, can then be machined to the standard derign 
dimension (saw, lathe, etc.); it is then coated and x-rayed. 


We might note that the molding technique will permit the development of more 
energetic propellants either by introducing modifications in the base grain 
(grains of BD with solvent, BD with hexogene, etc.), or by mixing, into the 
base grain, in the interior of the mold, oxidants and reducing agents (KC10 
and Al)--as in the composites--as well as by introducing high-explosives 
(hexogene, octogene, etc.). 


These formulations belong to the area of the CDMB which is not yet well-defined, 
above all as regards industrial viability. 


2.2.4. Composites 


The so-called composite propellants--a term that is the opposite of the so- 
called homogeneous propellants--present the oxidant and reducing functions in 
physically different components, in contrast to those where these functions 
are combined in their principal components. Initially, the manufacture of the 
composites involves the preparation of the oxidant (KC10,) through operations 
involving grinding, screening, mixing, and drying of the salt. The oxidant 
thus prepared is carefully charged into metal containers which are transported 
to the crushing room. 


The vat of the crushing machine, on the other hand, is properly charged with 
resin, plastifying agents, aluminum (fluidized), antioxidants, combustion 
accelerators, emollients, reticulants, and catalysts, in a convenient order and 
interpersed with partial mixing operations, taking of samples for testing, 
drying operations, vacuum, etc. 


By way of example, we might mention the following: 


(a) charging of resin after heating of vacuum to reduce the moisture rate 
(PVC, PS, PIB, PU, PBD, silicons, etc.); 


(b) addition of a plastifying agent (phthalic esters, etc.)3; 
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(c) addition of an antioxidant (ECAM, for example). 


After this phase there may be additional drying and the vat is kept at a 
temperature of approximately 60° C. 


(d) introduction of reducing charge in the form of powder or fluidized, with 
stirring of mass (Li, Be, Al, Zr, etc.)3; 


(e) addition of combustion accelerator (Cu chromite, ferrocene, etc.); 


(f) partial addition of moistening agent (lecithin, phosphates of fatty acids, 


etc.) and addition of oxidant with stirring (KC10, , NH,C10,, NH,NO,, Licl0,, 
etc.)3 


(g) final addition of moistening agent, incorporation of reticulant 
(isocyanate, epoxides, etc.) and possibly the bonding agent (triethanolamin, 
for example); 


(h) addition of polymerization catalyst (amins, acetylacetonate of iron, etc.). 


We note that, throughout the entire mixing process, we normally maintain a 
temperature in the vat of around 60° C which guarantees us a predetermined 
vacuum. 


After crushing, the vat can be emptied directly into the device's envelope, all 
of this within a big molding tank. This operation can also be performed in a 
vacuum with controlled temperature. 


The combustion chamber, thus charged, is subjected to a heat cycle for the 
purpose of speeding up the polymerization reactions. 


After curing, the block can be milled, both on the outside (free blocks), and 
on the inside (central canals) and finally it can be coated (free blocks). 


In the cases of molded blocks in the device envelope itself (molded-glued 
blocks) there is a prior preparation of the envelope which bascially consists 
of covering the inside surface of the metal with an inhibiting coating; the 


latter is normally taken from the same chemical family as the resin used in 
the propulsion block. 


2.3. National Output Capacity 

2.3.1. The current requirement for homogeneous powders and propellants (there- 
fore excluding the propellants of the composite type) of the Brazilian war 
industry complex can be described as follows: 

(a) PLV BS--300 to 400t/yr; 

(b) P1V BD--150 to 200 t/yr; 


(c) PLV BI--15 to 25 t/yr. 
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These quantities would meet the requirements of the ammunition assembling plants 
supporting the Armed Forces, the auxiliary forces, sporting and hunting, and 
above all they would meet the export prospects. 


‘It must be realized here that, for obvious reasons, it is difficult to come up 
with an exact amount for these items, both for reasons of national security 
and for strictly business reasons. However, in spite of the caution with which 
we must handle this, these figures are sufficiently valid within the objectives 
of this study. 


2.3-2. In order to check these requirements, we might analyze the import 
transactions; however, in this respect likewise, the data survey is made more 
difficult by the confidential character of this matter. We might mention 
some figures however: 


(a) PLV BS (last 3 years), between 100 kg and 300 t/yr; 

(b) PLV BD (last 3 years), between 2 kg and 50 t/yr. 

As for the importing of powders, we must on the other hand note the possibility 
of operations performed directly by the Armed Forces. In this case, as far as 


the author is concerned, this becomes another complication in the precise 
determination of the country's current requirements. 





2.3.3. Brazil's output capacity can be described as follows today (t/yr). 















































. 
2 TIPO DE 3 ATUAL [4 AMPL./IMPL. EM | PREVISAO FUT. | 
1 POLVORA ANDAM. 5 
EMPRESAS ee. BS BD BS BD BS BD 
(a) 
IMBEL 150 300 360 300 720 300 
CBS = ~ 120 - 360 - 
(b) (b) 
CEV - ~ ~ - 66 a3 
AVIBRAS - - - = (c) (c) 
TOTAL 150 300 480 300 1.146 333 
Key: 1. Enterprises 5. Future projections 
2. Type of powder (a) Depending on imports of primary 
3. Present mass 
4. Expansion, implementation in (b) Estimated data pertaining to a 
progress possibly existing project 


(c) Appears to have the intention of 
establishing facility, pertinent 
data unknown 


IMBEL [Ordnance Industry]; AVIBRAS --[Brazilian Aviation] 


2.3.4. We can see therefore that, as soon as the expansions and plant 
establishments now planned (and already contracted for) by IMBEL have been 
completed, the country's current requirements for homogeneous powders, both BS 
and BD, could in practice be met. 
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Breakup 
Dehydration 
Extrusion 
Porous PLV 
Crushing 
Pre-drying; 
Cutting 
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Removal of solvents 
Drying 

Graphiting 

Surface treatment 
Screening 

Water extraction; 
Mixing 
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Breakup 

Crushing 

Mixing 

Dehydration 
Preliminary rolling 
Drying 

Extrusion 

Cutting 

Screening 

Final rolling 
Graphiting 

Tubular [propellants] 


13. 
14, 
15. 
16. 
17. 
18. 
19, 
20. 
21. 
22. 
23. 
24, 


Curing 
Milling 
Coating 
Rolling 
Pre-cutting 
Rockets 
Stove 
Screening 
Packaging 
Laminar with solvents 
Laminar 
x-ray 











Molded Grains 








GRAOS MOLDALOS 














Key: 1. Preparation of mold 7. Coating 
2. Filling 8. Removing from mold 
3. Molding 9. Milling 
4. Pre-curing 10, x-ray 
5. Solvent extraction ll. Filtering 
6. Curing 12. Airconditioning 
13. Bomb 
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3. Comparative Analysis of Nation's Capacity with that of Other Producing 
Countries 


3.1. Manufacturing Countries 


While it is quite difficult to cover this subject in a national setting for 
obvious and justifiable reasons, the situation becomes even more problematical 
as we look at the international context. 


However, in spite of the necessary caution here, we can show in Table IV some 
known manufacturers who, we think, cover 80-90 percent of the total installed 
capacity, with the exception of the communist bloc. 


We must also be cautious in our estimation of the installed capacity since we 
do not know the rate of work involved in each facility. 


Table V shows some of the installations that must have been established over 
the past 20 years and that may already have been listed in Table IV. There 
some of the columns pertain to the United States--Hercules, Inc.—-where we 
can see the average output figures from 1968 until 1973. 


In Table VI we list the principal firms which presently supply know-how and 
engineering for powder and propellant processing plants. The striking fact 
emerging from this listing is the importance of the existence of an R&D effort 
in this area which generates improvements that not only enable those countries 
to be leading in this sector but which also primarily guarantee them truly 
autochthonous production. 


3.2. Types of Powders Manufactured Abroad 


Generally, we can say that, looking at the international situation, we have 
only two types of powders--intended for conventional weapons--which are not 
manufactured in Brazil. These are triple-base powders and spherical powders. 


In the area of rocket propulsion, known products are in the field of BD--ex- 
truded or molded--and both of them already feature development facilities in 
Brazil although there is no doubt that the more developed countries offer a 
much broader range of compositions in technical, economic, and industrial 
terms. The same will apply to the composites. 


3.2.1. Triple-Base Powder 


Moist nitrocellulose is moved to the dehydration process in the same way as 
was described for the manufacture of single-base powders. 


The nitrocellulose is mixed with the calculated quantity of nitroglycerin in 
vertical crushers. The operation is performed at ambient temperature. In this 
operation, we already add a fraction of the solvent to be used (alcohol-acetone) 
as well as a fraction of the stabilizing and gelatinizing agent (ethyl-centra- 
lite). 
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In horizontal mixing machines we then accomplish the final mixing with the other 
ingredients needed for the powder, The final mixing is intended to incorporate 
the nitroguanidine and the other ingredients (gelatinizing agents, stabilizing 
agents, etc.) in the NC-NG mixture coming from the pre-mixing stage. 


In this operation, we follow with the gelatinization initiated in the prior 
operation. 


During the mixing stage, there is a period of time during which the mass is 
heated and that is called the hot cycle. That interval is the most dangerous 
time of the operation since the mass proves to be more sensitive as was 
determined during tests. 


The mass, coming from the prior operation, is pressed in a preliminary fashion 
to shape the blocks for the extrusion presses. 


In the same fashion as during preliminary pressing, the extrusion operation, its 
purpose and equipment are practically identical to those we described earlier 
for BS powder. However, during the descent of the piston, from its highest 
point until the moment it begins to penetrate into the press cylinder, there is 
an admission of inert gas (N,) for safety purposes. 


Likewise for the purpose of improving the surface of the strings that come out, 
in other words, making it smoother, the extrusion matrixes are coated on the 
inside with teflon. 


The cutting is done in a manner similar to BS. 


Here begins the powder drying operation which is controlled from a remote 
Station and automatically. 


The air, which is not subjected to any treatment, is piped into the drying rooms 
through the highest portion, going through a suitable set of pipes installed in 
the lower part of the wall through which the air penetrates. The operation 
begins with air at ambient temperature and that temperature is then raised at a 
rate of 5° C/hr until a temperature of 60° C has been reached. Under these 
conditions, air continues to be blown for 40 hours. 


After drying, the powder is usually graphited, screened, and mixed. 


The process of manufacturing BT powders described here is a process that 
involves solvents, as we saw. There is however a process without solvents 
where we prefer to use DEGN (dinitrate of diethyleneglycol) as gelatinizer for 
NC. 


Since diglycol has a stronger gelatinizing power than NG, it becomes unnecessary 
to add the solvent. In this process, the upper limit of NIGU incorporation is 
about 40 percent; in the process with the solvent, on the other hand, the 
maximum limit of incorporation of nitroguanidine is 55 percent. We must keep 

in mind that, because of the low calorific content of the BT without solvent 
(725-820 cal/g), compared to BT with solvent (930-1,150 cal/g), there will be 

an increase of approximately 10 percent in the weight of the charge. 
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Here are some typical compounds (Z): 
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In spite of the refinements in this type of propellant-——-which is achieved as 
a result of its adaptation to recently developed weapons (less erosion of 
barrels, lower combustion temperature, high gas volume)—we are still left 
with the rather poor mechanical properties of this type of powder and that is 
a serious matter. This characteristic gets worse above all during low employ- 
ment temperatures where the index of grain breakup rises, leading to an 


increase in the surface exposed to ignition and therefore to an intolerable 
increase in the initial pressure values. 


The French definitely abandoned this line of manufacture using NIGU. They are 


however doing work with triple-base powder on a basis of NPV (polyvinylnitrate), 
with a large gaseous volume, a low combustion gas temperature, and an optimum 
temperature coefficient. 


Below we have a comparative table illustrating the performances of the 
temperature coefficients for some powders. 








Peco 2 TIPO 3 POLVORA /|4 POLVORA [55 POLVORA 
PARAMETROS COM NPV BS ESFERICA 
6 Velocidade (mm/s pgr °C) “s 0,35 0,63 _ 
7 Pressio (kgf/cm? pgr °C) 3,0 6,0 10,0 
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Key: 1. Parameters 5. Spherical powder 


2. Type 6. Velocity 
3. Powder with NPV 7. Pressure 
&. BS powder 


More recently, work has also been done in Germany with a view to eliminating 
the negative aspect of NIGU, as we mentioned earlier, by changing the 
crystalline structure of the nitroguanidine, from needles to a semiamorphous 
structure. 


Other parallel solutions are also being developed in Germany, such as, for 
example, the use of TAGN (nitrate of triaminoguanidine), by way of substitu- 
tion of or in combination with nitroguanidine itself, above all in a compound 
with nitroamins or seminitroamins (LOVA propellants). 


It must noted in passing that the LOVA propellant offers great possibilities 
of becoming, in the near future, a significant innovation in the area of 
powders and propellants in general. 

Here is its basic composition: 

elastomer, 

nitroamins, 

TAGN, 

additives. 

This offers numerous advantages, such as complete eliminating of cook-off, 
generation of gases with a low combustion temperature, less problematical 
extrusions in view of the thermoplastic character of the mass, formulas with- 
out nitroglycerin, etc. 

Of course, to tell the truth, there is still one serious problem: difficult 
ignition. The ignition of this type of powder is the main obstacle to the 
standardization of this new type of propellant. 

3.2.2. Spherical Powder 

The procurement of BP involves two consecutive processing stages: 

wet processing, 

dry processing. 

Wet processing comprises chemical reactions in an aqueous medium; comprising 


about 75 percent of the manufacturing volume, it guarantees undisputed safety, 
practically idependently of mechanical actions. 
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In an autoclave we put, in an aqueous suspension, NC, AE, DPA, calcium 
carbonate, and, depending on the composition of the powder, other additives 
which have previously been solubilized in AE, such as centralite and DNT. 


Stirring and bringing the temperature to 50° C, the AE dissolves the NC, 
forming a lacquer whose particles are dispersed in the water. 


The DPA is incorporated through the AE in the NC and the acid, which may 
perhaps exist here, is neutralized by the calcium carbonate during the 
aqueous phase. 

The size of the grains is controlled by the following factors: 

addition of a gelifier, 

temperature, 

content of solvent, 

viscosity of NC, 

type of stirrer, 

stirring time, 

stirring speed. 

The dehydration and densification of the grains are accomplished in a rather 
ingenious fashion: by dissolving the soldium sulfate in the aqueous phase, 
the water dispersed inside the grains is extracted by means of osmotic 
pressure and is thus transferred to the continuous phase. 

The grain density is controlled by means of the following factors: 

time duration of dehydration, 

temperature, 

saline concentration. 


The grains are hardened by means of distillation of the solvent. 


The grains are selected and classified by means of rotating drums or screens 
arranged in a cascade pattern, always in an aqueous medium. 


Next, the grains are subjected to a coating operation, in an equipment unit 
similar to the one used for hardening, employing, as combustion modulator, 
DBP (or centralite or DNT), emulsified with NG in AE, in am aqueous suspension. 


The purpose of the coating is to give the powder the desired burning characteris- 
tics by transforing it from degressive to progressive. 
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The last operation, in a moist environment, involves centrifugation, when the 
powder is separated from the water, leaving it with only 10 percent moisture. 


It might possibly go through laminating rollers which would modify its 
thickness. 


Dry processing, whose purpose is to reduce the moisture content in the powder, 
begins during the drying stage, properly speaking, by means of the circula- 
tion of hot air or by the use of IR lamps and ends in the conventional way, 
in other words, through graphiting, screening, mixing, and packaging. 

Before graphiting, other additives may be put in, such as, potassium nitrate, 
isopropyl alcohol, ethyl cellulose, tin dioxide, etc., which are intended to 
improve the powder’s flammability. 

The uniformity of the dimensions of the grains, in a single batch, leaves 
much to be desired, in spite of the control instruments. It would be 
chemically and mechanically impossible to achieve the exact regularity of 
those grains because, parallel to the grains we want, we also get grains with 
random dimensions. 

We can mention some of the advantages of this process, as follows: 

large output at low cost (60 t/month); 

excellent MVA and optimum performance in automatic loadings; 

good ballistic performances; 

safer manufacture. 

Here are the disadvantages: 

difficult ignition; 

poor ballistic stability (migration of NG); 


abnormal temperature coefficient ( A P = 300 kgf/cm? for a variation between 
20° and 50° C); . 


supplies only small calibers; 

manufacture requires more controls than conventional method. 

3.3. BOSEP Process 

Complementing the triad of real changes that have taken place in the powder 


manufacturing processes over the past 100 years (BS and spherical extruder), 
a Swedish patent came out recently for the manufacture of BD. 
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This is the Bofors Screw Extrusion Process or BOSEP which seeks to increase 
the safety in the conventional BD lines by providing for handling the mass 
under water. 


During the initial phase, emulsions of NC and NG in water, as well as insolu- 
ble additives, are mixed with solvents and some collodium to form granules with 
a dimension of approximately 1.0 mm. The solvent is extracted from the 
pelletizing tank and is recovered. The suspension is cooled and pumped into 
intermediary tanks where, still in an aqueous medium, the various pelletiza- 
tion batches are mixed. 


The granules are transported, under water, to the first extruder in the form 
of tubes; the latter are cut into small pieces and are once again stored in 
tanks with water. All of the water in the process is recirculated. After a 
sufficient mass has been stocked, so as to make up a lot, it is stirred and 
transferred to a second tank. 

A second extrusion takes place, in the same form as the earlier one, the only 
difference being that, this time, we get the final shape of the grain. Single- 
perforated or multi-perforated tubes are transferred, through the piping with 
water, to the traditional cutting machines. 

For the laminar powders, we first of all get tubes with a large diameter and 
a rather small wall thickness; after that, they are cut and turned into 


sheets in special machines. The correct thickness is obtained in conventional 
calanders,. 


The extruders have a diameter on the order of 100 mm and the capacity varies 
between 40 and 70 kg/hr. 


Here are the advantages: 

(a) remote-controlled operation; 
(b) small personnel force needed; 
(c) little contamination by vapors; 


(d) high degree of precision in fine "Webs" (0.2-0.3 mm), including in blocks 
for rockets. 


Here are the disadvantages: 


(a) questionable safety levels because of intensive circulation of liquids 
contaminated with NG; 


(b) impossibility of adding soluble salts. 
3.4. CMDB 


Under the heading of Composite Double Base Modified, we find a series of 
propulsive masses--more specifically for rocket propulsion--such as, for 
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example, th: *»:’*ican mass given below which has a potential of 1,875 + 25 
cal/g: 





if 

PSR uate ee 30% 
ee ee oe 10% 

SS errr is Terres 28% 
LORE RTS pee eee 29% 
eee Pee Ress 1% 
Pet neg oe 2% 
SOLVENTS 








This mass is intended for base grains for molding. 

However, the CMDB or the CDB belong to a larger family, generally known as 
high-energy propellants, which begin in the BAS, reach the BD, and go all the 
way to the composites. 

We thus have the following: 

(a) Modified BS 

This is an attempt at incorporating high explosives, such as RDX or PETN, in 
the plastic matrix of the nitrocellulosis. We get masses with 1,030-1,060 
cal/g, with use in small and medium calibers (30 mm, 37 mm). 


Its industrial production is not evident and these masses present problems of 
high pressures ( > 3,000 kgf/cm”) as well as ignition difficulties. 


(b) Modified BD 

(1) A variation in the usual masses of BD, which has aroused interest, is 
the introduction of PETN (RDX) into the gel of NC/NG. This is a thermo- 
plastic mass which can be used both for conventional weapons and for rocket 
propulsion. The apparent potential is around 1,230 cal/g. 

(2) Another variation consisted of compounds that contain the following: 
nitrocellulose, 

DEGN/NG, 

additives, 

which enables us to get along without the use of solvents in shaping the mass. 
But it is necessary to use an uncommon compound of NC with different degrees 
of esterification. 

The better knowledge of the polymeric structure of NC and an adequate balance 


in the galatinizing properties of the explosive oils enable us to get masses 
with potentials of 1,200 + 20 cal/g. 
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(3) A third type would simply consist of BD powders made with DEGN instead 
of NG. The process is performed without solvent and also calls for special 
mixtures of NC (different degrees of esterification). Powders with up to 
1,080 cal/g have been obtained. 

All of these three compounds mentioned above have an energy comparable to that 
of the traditional BD powders. However, the thing that differentiates them 
is the possibility that they might be extruded without the help of solvents. 
But they are used more in weapon systems with smooth-bore tubes. 


(c) Here we might include the previously mentioned CMDB where the aluminum 
contribution calls for the presence of a boost in the form of oxidants. 


(d) Modified Composites 

In this area, we distinguish three research approaches: 

metal elements with greater combustion heat than aluminum (Be, for example); 
more efficient oxidants (hydrazine diperchlorate, for example); 

bonding agents containing burning elements (nitrocellulose, NPV, etc.). 

All of these high-energy compounds are today to be found in the area of 
experimental development and nothing is known about their production on an 
industrial scale, 

On the other hand, we must visualize even more exotic compounds which combine 
two or more alternatives to the lines described above. This is true of 
applied research which very recently has been done on compounds of the 
following type: 

combustible elastomer (PBD-OH), 

burning bonding agent (NC), 

explosive oils (NG), 

nitroamins (HMX, RDX), 

oxidants (KC10/), 

miscellaneous additives. 

3.5. Comparative Analysis 

In quantitative terms we find that the (estimated) Brazilian capacity of 


1,500 t/yr--which can go as high as 2,600-2,700 t/yr--is in a rather 
comfortable position on the world scene. 
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The absence in Brazil of triple-base powder is not a serious aspect for this 
sector; in terms of the process 23 such, there should be no major barriers 

that would have to be cleared; the apparent need for loadings with BT may 
allow parallel solutions with conventional propellants; but, to tell the truth, 
the domestic production of NIGU remains as the major obstacle to the procure- 
ment of this type of propellant (the process, via ammonia nitrate and urea 
opens up many possibilities). 


Spherical powder, on the other hand, may be an excellent solution for loading 
calibers of up to 70 mm but today, in conventional respects, there are 
parallel solutions of equal performance (for example, the case of 5.56-—mm 
ammunition). 


On the other hand we find that the unconventional processes for the manufacture 
of powder (BS extruder, spherical and BOSEP), except for spherical powder, are 
only partial improvements of the orthodox lines which are rare in the 
international context; although there are strong indications as to their 
operational success, they still deserve some cautious observation. 


Thus it seems that, in Brazilian terms, the implementation of our present-day 
conventional lines is the most realistic solution, in other words, the 
priority route to take. 


In comparison to other producing countries, Brazil in this fashion, when it 
comes to quantities and processes, is in a reasonably good position that is 
in keeping with the general situation of the Brazilian nation on the 
international scene. However, while the existing processes and quantities 
are satisfactory, there is--compared to the more developed countries--an 
urgent need for training human resources in pyrotechnics (at all levels), 
along with major emphasis on R&D concerning matters relating to that sector. 


As for the training of human resources, the enterprise X school X government 
project of the Education and Culture Ministry can be implemented toward that 
end; the middle-level and upper-level courses for technologists, which are of 
a terminal nature and which last only a short time, could also be used here; 
suitable improvements in the engineering courses might furthermore be 
promoted. These are some of the examples of how to promote the development 

of human resources in this area, in other words, methods that could be 
combined with the refresher courses for engineers, technicians, workers, along 
with specialized training courses, advanced training courses, etc. 


R&D for example should go into the following areas: 


(a) synthesis and procurement of essential chemicals that still have to be 
imported; 


(b) establishment of plants and supply of industrial equipment from domestic 
sources; 


(c) basic and applied research aimed at the development of new products; 
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study on the use of nitrates of polyglycols (NTEG, NITEG, NPEG, NHEG); 
high-energy BS PLV; 

high-energy BD PLV (the PATE Project, which is being developed by the IPD/CETx 
[Institute of Research and Development--Technological Experimental Center] 
would be included here). 

(d) studies on the following: 

the colloidal state of powders; 

the distribution of the degree of polymerization of nitrocellulosis; 
distribution of groups of esters in the glycoside rings of nitrocellulosis; 
study of the diffusion of solvents in gelatinizing masses; 

the rheology of masses; 

distribution of moderating agents in the surface layers of the grains; 
catalytic action of the salts of K in the flash suppressing functions; 

and miscellaneous others. 

The above-mentioned items obviously do not fully cover our present needs; they 
only serve as examples of work that will certainly have to be further pursued 
through basic research, applied research, and experimental development. 

We note that items a and b, above, are essential for the development of a really 
domestic technology. If we do not attain the objectives mentioned in b, for 
example, we will be able to manufacture powders in exceptional quantities and 


qualities but with the slightest guarantee of becoming self-sufficient in that 
sector. 
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Table V. Recent Installations and Capacities (last 20 years) 





06€8 


A BASE SIMPLES (t/ano) 











OOLL 





























— — 


— 

— —_——— — -— = 

——— a ree 

+ Ulcer eS | oe Se 
eee ee — = 
ee 
— = 

— | 

— 
——_——— <r ee 
——_— — eee ee 
—— — eee eee 
—— 
— — ee ee ee ee eee 
— — -—_ 


------ 

















7) 2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 


Key: A--Single base (t/yr); (1)--Furnished by Bofors; (2) to (5)—-Furnished 
by JM, capacity unknown; (6) to (13)--66 t/yr up to 1,100 t/yr, furnished by 
SNPE/CE; (14)--8,390 t/yr, Hercules Inc., average annual output 1968-1973. 
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Key: B--Double base (t/yr); (1) to (3)--Furnished by Bofors; (4)--Furnished by 
Bofors; (5) to (3) [8]--Furnished by JM, capacity unknown; (9) to (10)--Furnished 
by SNPE, BD (without solvent); (11) to (12)--Furnished by SNPE, multi-base; 

(13) to (14)--Furnished by SNPE, BD (extruded); (15) to (18)--Hercules Inc., 
average annual output, 1968-1973; (15)--DB; (16)--TB; (17)--DB without solvent; 
(18)-—-—Molded BD. 
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Table VI. "Know-How" Suppliers 



































lpAiS 2 LOCALIZACAO 3 GRUPO 
4 Franca | Paris SNPE/CE 
emnacth 6 Colénia Josef Meissner GMBH 
— : Geisenhein Fritz Werner GMBH 
Dr. Nolte GMBH 
Troisdorf DNAG 
7 Itdlia 8 Roma SNIA Viscosa 
i Karisk Bofors 
ee “a8 Nobel Chematur 
Lo EUA * Wilmitgton; Dw. Hércules Inc. 
Key: 1. Country 6. Colon 
2. Location 7. Italy 
3. Group 8. Rome 
4. France 9. Sweden 
5 * Germany 10. U. S - 




















Key: 1. Dehydration 6. Cutting 
2. Breakup 7. Drying 
3. Pre-mixing 8. Graphiting 
4. Crushing 9. Screening 
5. Extrusion 10. Mixing 
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Granulation 
Screening 
Coating 
Drying 


Surface treatment 
Screening 
Mixing 
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Solvents 

Additives 

Pelletization 
Intermediate tank storage 
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Extruder 
Homogenization tanks 
Final extruder 
Cutting 















































3.6. Typical Powder Symbols 
Below we have some of the commonly encountered abbreviations. 
PLV 2 3 4 
1 BASE SIMPLES BASE DUPLA BASE TRIPLICE 
PA[S 
> Franca B SD 
LB GB N 
| 6 Suécia NC NK - 
7 EVA N5, N8, N12 M15 
IMR M12 M2, M5 M17 
Mi, M6, M14 M7, M8, M9 M30 
M10 M18 M31 
M26 
S inglaterra SC, HSC N 
NRN SU NO 
NH, FNH SUK NP 
NCT NCY MNF 
9 Alemanha D40, D480 
(REG) a M8M N 
D NSP, NKP P 
VW F,H,S, L 
Key: 1. Country 6. Sweden 
2. Single base 7. United States 
3. Double base 8. England 
4. Triple base 9. Germany (FRG) 
5. France 
4. Analysis of Cost of Different Products 


4.1. For obvious reasons, this analysis will be aimed at a comparison with 
the cost of imported powders. 


Surveys conducted since 1983, including supply sources in France, Sweden, 
England, Finland, and the United States, enable us to present the following 
table. 





























] 2 3 PRECO FOB 
POLVORA | ORIGEM (U$/kg) 
(médio) 
+Europa 8.50 
= EUA 10.00 
10.00 
an 4Europa 
> EUA 11.00 
Key: 1. Powder 4. Europe 
2. Origin 5. United States 
3. FOB price ($/kg), average 
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The total cost to the Brazilian importer will vary according to the end-user. 
































PLV 
1 BS BD 
PRECO 
FOB 
Europa 8.50 10.00 
Importacao 3 
normal 16.57 19.50 
Importacao as 
Forcas Armadas 9.48 11.15 
Draw-Back | 9.14 075 | 
Key: 1. Price 3. Standard import 
2. Europe 4. Import for Armed Forces 


Standard import transactions lead to an over-price, on top of the FOB price 
which comes to 1.95 times the latter, including the import duty, the shipping, 
insurance, IPI [Manufactured Goods Tax], ICM [Merchandise Distribution Tax], 
IOF [Financial Operations Tax], storage, fees, miscellaneous expenditures, etc. 


The importing of powder for ammunition intended for the Brazilian Armed Forces 
is exempt from various taxes which brings the final rate to 1,115 on top of the 
FOB price. Finally, under the draw-back system, taxes are completely lifted 
and the rate drops to 1,075 of the FOB price. Current Brazilian powder 

prices (IMBEL), for export purposes, are perfectly competitive with those of 
the foreign powder factories. Without losing the tax margin, we can therefore 
easily participate in international bidding competitions. 





4.2. On the domestic market, however, the formation of prices on powders, by 
the domestic ammunition assembling factories, turns out to be less 
comfortable because——-in addition to the fact that we do not have the incen- 
tives inherent in export transactions-——the price of powders is slapped with a 
tax like any other merchandise produced industrially in Brazil. 


Consequently, it is more attractive for the munition assembly operator to go 
for importing either by using the Armed Forces as the end-user or simply by 
going for the draw—back. 


4.3. The formation of the final domestic powder sales price on the domestic 
market, covering industrial costs (material, direct and indirect manpower, 
depreciation, general manufacturing costs, administrative expenses, etc.), 
physical expenditures and some tax margin, would be perfectly compatible with 
the international prices if there were a determined rationalization in current 
tax burdens which today are piled on the domestic producer. 


I am using the word rationalization because: 














(a) this procedure would create parity between the powder and other similar 
basic imputs (INT, for example); 


(b) if the powder were to be sold directly to the Armed Forces and then sent 
to the ammunition assembly plants, the latter would not have to pay the tax; 


(c) we would no longer be helping foreign industry, to the detriment of our 
domestic industry; 


(d) we would be stopping the foreign-exchange drain; 


(e) and, first of all, considering that the current government directive for 
the return of some sectors of the defense industry to private control, attempt- 
ing to promote independent domestic development and reaching ever lower degrees 
of dependence on foreign supplies, realizing therefore that the enterprise—and- 
national-security concept is closely linked to this; knowing that the current 
situation does accommodate the business character of the ammunition assembly 
plants but weakens the objectives connected with national security, as regards 
the sale, production, and research of this essential input, which is powder-- 
in view of all this, it seems that it is necessary to streamline government 
instruments in order to achieve more harmony and efficient coexistence between 
the enterprise-and-national-security team. 


5. Conclusions 


5.1. Right now we have a policy aimed at developing the defense industry in 
Brazil which, looking at powder and propellants, must be implemented in view 
of the big gap we have when we compare this aspect to those that are tied to 
tanks, missiles, aircraft, weapons, etc. This policy today interferes with 
the development of a domestic technology in the propulsion sector, reflecting 
negatively on the entire defense industry establishment and above all failing 
to take care of the national security concerns. 


5.2. It is very difficult simultaneously to take care of the essential 
characteristics of the propellants (energy, density, kinetic, mechanical, 
industrial stability and viability). The optimization of these interdependent 
relationships is a permanent goal which we must pursue. 


5.3. The types of powders that can be manufactured in Brazil, the existing 
processes and their output capacity will be able to meet the requirements of 
the country’s defense industry establishment. 


5.4. Compared to the other countries, there would not be any significant 
differences as regards the material aspects of this issue (types, processes, 
quantities), omce we have attained the proper proportion in terms of the 
country’s general development level. Significant differences however do exist 
in the area of human resources and in the R&D area. 


5.5. The costs of propellants mannfactured by IMBEL will be competitive with 


those of the foreign products, both on the foreign market and on the domestic 
market. 
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Some Illustrations Pertaining to the Text 


Typical BS Masses (%) 


























— NC (13,15) 85 NC (13,20) 98 

— K,S0, s — DPA__- 1 

— DPA 1° K2SO,4 1 
— DNT 10 

— DBP 5 








Typical BD Masses 
































— NC (13,25) 58 NC (11,90) 56 

— NG 40 NG 36 

-— EC 1 DBP. 3 
— KNOs 1 EC . 
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Profiles of Grains 
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Seven-fold Perforated Grain Matrix 
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Key: 1. Polished on inside 


Seven-fold Perforated Grain Matrix 
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Key: 1. Welded 





Star-shaped Rocket Grain Matrix 




















Critical Pressures at 25° C (ket /cn*) 





























LIMITES 3 

2INFERIOR SUPERIOR 
PROP. 
BD 27/54 270/800 
COMPOSITE 7/28 170/340 
BS 340 (*) 

Key: 1. Limits 3. Upper 

2. Lower (*) Undetermined 
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1 CARACTERISTICAS ENERGETICAS 
Qa Is 
PLV (Cal/g) (S) 
BS 780/900 210/229 
BD 800/1.000 170/240 
BD c/Solv. 1.200 244 
2 Moldado 700/800 170/220 
3, Gerador de Gés 4Re 179 
Composites ~- 220/260 
coe 
Key: 1. Energy characteristics 3. Gas generator 
2. Molded 
1 DENSIDADES | 
(9/em~) | 
BS ) 1.50/1.60 
BD 1.50/ 1.64 
2 Moldado 1.50/1.60 
Composite 1.50/1.75 
Key: 1. Densities 2. Molded 
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Kinetic Properties 


Key: 
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Specific Theoretical Impetus of Industrial Powders 
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Hygroscopicity 
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Key: 1. Erosiveness 5. (b) Hardness 

2. Mechanical properties 6. (c) Linear dilation coefficient 

3. Temperature distribution 7. For rapid temperature balance 
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Mechanical Properties 
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2. Powder B-19-T 








1 NITROCELULOSE 











2 ESTRUTURA AMORFO CRISTALINA 











NITRACAO 























Key: 1. Nitrocellulose 3. Degrees of nitration 
2. Amorphous crystalline structure 
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Polarity of Gelatinizers 
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Single-—base Powder 





1 DISPERSAO DA NITROCELULOSE 
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Key: 1. Dispersion of nitrocellulose 3. Plastifier 
2. Gelatinizer 
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JPPS-LAM- 86-005 
Zz Jctober 1986 


MEXICO 


MEXICU CITY METROPOLITAN AREA COST OF LIVING DATA 


[Editorial Report] Mexico City UNOMASUNO in Spanish of 8 Sep 86 on page 13 
includes in its weekly “Guide for Consumers" the following cost of living 
data for the Mexico City metropolitan area. Prices are expressed in pesos 
and the unit of measure is kilograms, unless otherwise specified. 


Sausage products for sale at combination department-grocery stores surveyed 





Cheapest Price Found Highest Price Found 








1. Parma mortadella _ itu 
2. Zwan mortadella -= ial 
3. Fud chicken coldcuts _ thi 
4. Chicken coldcuts -= iti 
. Iberomex headcheese -- o— 
- Fud sausage -- a 
. Fud Vienna sausage -- -- 
Zwan Vienna sausage os swan 
Iberomex Vienna sausage -- = 
Q. Fud mortadella _— ~ 


5 
6 
7 
8 
9 
1 


Milk products and groceries for sale at combination department-grocery stores 





surveyed 








Cheapest Price Found Highest Price Found 





Chalco “panela" cheese -- a 
La Mesa "panela” cheese -- ont 
Kristal aged cheese -- —_ 
La Mesa aged cheese -- _— 
La Mansion aged cheese -- wae 


i & Ww me = 
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Meats and meat products for sale at combination department-grocery stores 
surveyed 








Cheapest price found Highest price found 








1. Whole chickens 699 999 
2. High-grade pork stew meat -- -- 
3. Ground pork -- ~~ 
4. Cracklings -- -- 
5. Ground beef -— -— 
6. Pork loin 1420 1685 
7. Chicken budget cuts 490 705 
8. Pork blood sausage 370 208 


Foods on sale: at the Federal District at self-service stores 


























Central Food Supply Center surveyed 
Week of: Week of: Week of: Week of: 
26 Aug 86 2 Sep 86 26 Aug 86 3 Sep 86 


(retail price; smallest size 
and/or lowest quality) 


(Average retail price) 











l. Bananas 

2. Oranges 

3. Starking 

4. Hass avocados 

5. Tomatoes 

6. Green tomatoes 

7. Red potatoes 

8. Carrots 

9. Italian squash 

10. Peas 

ll. Green beans 

12. Serrano chiles 

13. Poblano chiles 

14. Romaine lettuce 

15. Lettuce 

16. Spineless nopal 
cactus leaves 

17. Lemons 

18. Medium-sized 
onions 

19. Garlic 

20. Beans 

21. Rice 

22. Whole chickens 

23. High-quality 
chicken parts 

24. Pork loin 

25. Steak 

26. Pork chops 

27. Ground pork 

28. Beef stew meat 


/7051 


CSO: 3248/632 


130-150 
333-367 
350-380 
100-120 
100-130 
150 
70-90 
100-130 
150 
250 
480 
120 


150 each 
150 each 


100/8 pieces 


140-170 


110 
880 


130-150 
150-183 
380 
100-200 
150 
100-160 
70-90 
250 
150-200 
220-250 
550 
140-160 
150-170 
150-170 


130-150 
110-130 
880 
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each 
each 


154 
352 
540 
325 
195 
206 
272 
118 
201 
266 
493 
755 
242 
155 each 
145 each 


178 
290 
554 
305 
188 
240 
280 
118 
270 
326 
422 
763 
395 
166 each 
149 each 


135/8 pieces 152/8 pieces 


158 


189 
1297 
280 
276 
930 


1380 
1646 
1486 
1186 
1350 

672 


173 


163 
1144 
280 
276 
901 


1418 
1646 
1431 
1136 
1350 
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JPRS- LAM- 86-096 
2 October 1986 


PARAGUAY 


GROUP OF 34 REITERATES AMNESTY PROPOSALS 
PY062110 Asuncion HOY in Spanish 28 Aug p 8 


[Letter sent by Colorado Party group known as group of 34 to Colorado Party 
Board Presicent Juan Ramon Chavez, dated 27 August 1986] 


[Excerpts] Mr Juan Ramon Chavez, president of the Colorado Party Board. 
Dear fellow party member: 


On the official inauguration of our party's 100th anniversary celebration, we 
wish to address you and the members of the Colorado Party Board. Being 
consistent with our principles and coherent with our position, we wish to 
ratify the essential concepts and proposals we made in our 3 February 1986 
message. Those concepts and proposals are still valid, given the results of 
the circumstances that inspired them. These are awaiting clarification by the 
Colorado Party Board. 


We believe that the party's 100th anniversary will be of fundamental 
importance in history. The fundamental point of our 3 February message is the 
need to promote a great party consensus, and if possible, to promote our 
national unity. Nothing would please the people's civic conscience more than 
fulfilling these desires before the party's 100th anniversary. 


In our 3 February message, we referred to hazards that could darken our 
party's future. Since the six months have passed, and we have observed 
increasing exacerbation and deterioration of the public opinion. 


On our party's 100th anniversary, we wish to make some observations about the 
current political situation. 


Besides the growing threats from international sectors and national opposition 
sectors, we must also consider the internal criticism made by fellow party 
members who can no longer hide their justifiable objections to certain 
ethical, administrative, and political situations. Such criticism is either 
approved or rejected by our fellow party members, and creates confusion and 
restlessness at different levels of the party. 


We wish to promote a feeling of fraternity and reconciliation within the party 
to help unite and strengthen it; we believe that we are interpreting the 





feelings of our Asuncion and interior fellow party members; and we wish to 
honor our illustrious party's founder General Bernardino Caballero and all 
those who for 100 years preserved our ideals of a democratic republic with 
justice and freedom. For all these reasons and for other reasons contained in 
this letter, we believe that at the inauguration of its 100th anniversary 
celebration, the best contribution we can make to our party is to express the 
beliefs of the Colorado majority and to support the unity of all the Colorados 
in national harmony. 


In order to achieve this, nothing would be more generous than to annul all the 
differences that separate us, and to declare a broad amnesty so that all 
Colorado Party members without exception may unite their efforts and feelings. 


The decision to accept these suggestions lies with the Colorado Party board 
members. More than three generations of Colorados will be present. 


Finally we wish to express our respect to you, Mr President, and to the 
members of the Colorado Party Board, with affection as fellow party members. 


Signatures on this letter addressed to the Colorado Party Board president on 
25 August 1986: 


Signed: Dr Edgar L. Insfran, Ing. Lorenzo Mengual, Prof Dr Carios Zayas 
Vallejos, Prof Dr Carlos M. Ramirez Boettner, Prof Dr Nonorio Campuzano, D. 
Ernesto Barchelo, Dr Atilio R. Fernandez, Dr Carlos A. Vasconcellos, Prof Dr 
Antonio Salum Flecha, D. Enrique Vglta Gaona, Dr Cesar Gagliardone, Prof Dr 
Efrain Enriquez Gamon, Dr Oscar Facundo Ynsfran, Prof Dr Eusebio Villamayor, 
Prof Dr Horacio Galeano Perrone, Dr Victor Hugo Sanchez, Agrim D. Sila 
Estigarribia, D. Edmundo Gonzalez Reguera, Dr Felipe Neri Huerta, Prof Dr Luis 
A. Torres Salinas, Dr Marcial Valiente, Dr Marcelo Abente, Dr Pastor C. 
Filartiga, Dr Nelson Villante, D. Odilon Benitez, D. Jose Conigliaro, Dr 
Antonio Fernandez Gadea, D. Medardo Pino, Prof D. Simeon Lombardo, D. Lorenzo 
Garbet, D. Hermes Troche, Dr Ovidio Fleitas, D. Bernardo Rodriguez, D. Jose 
Rodolfo Ocampos, D. Carlos, W. Acosta, Cont. Pbco. D. Justo G. Ferreira, D. 
Anibal, R. Martinez, Lic. Francisco Perez Maricevich, Dr Manuel Mongelos, D. 
Miguel Angel Garcete, D. Felipe Feliciano Insaurralde, D. Rafael Sorazabal, 
Prof Dr Jose D. Baruja, Prof Dr Anibal Benitez Rivas, D. Jose de Jesus 
Garcete, Dr Marcos Antonio Morinigo, Dr Victor Acevedo, D. Enrique Maas, D. 
Maria Margarita Escauriza de Valancia, D. Manuel Aguirre, D. Jorge Harold 
Doldan, D. Fabio Gaona Fleitas, Dr Benjamin Gonzalez, Ing. Francisco A. 
Fernandez, D. Silvio Feliciangeli, D. Maria Victoria Gadea de Ros, Dr Segundo 
Bordon Lopez, Dr. Arsenio Real Bogado, D. Carlos Ynsfran Mareco, D. Maria Ines 
Decoud de Vergara, D. Eladio Diaz Mujica, D. Milciades Andino, D. Roberto 
Insfran Mareco, Dr Jorge Raul Garcete, Dr Rodolfo Troche Casco, Lic. Julian 
Cristaldo Cano, D. Juan P. Maciel, D. Carlos Talavera, D. Juan C. Spatuzza, D. 
Carlos Antonio Martinez, D. Cristino Amarilla, D. Carlos Fabio Vergara, D. 
Mario Diosina Britos Troche, Dr Blas R. Chamorro. 


/12913 
CSO: 3348/817 
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JPRS-LAM- 86-096 
2 October 1996 


PARAGUAY 


BISHOP LIVIERES DENIES STAGNATION OF NATIONAL ACCORD 
PY291554 Asuncion Radio Nanduti in Spanish 1700 GMT 26 Aug 86 


[Interview granted by Msgr Jorge Livieres Banks to Radio Nanduti Director 
Humberto Rubin on the National Dialogue in Asuncion on 26 August--recorded] 


[Text] [Rubin] Well, Msgr Livieres, it has been a long time since we last 
chatted. I suppose it is because we have not had enough time. We would like 
to know how the dialogue is progressing, and particularly, what news you have 
in this regard. 


[Livieres] Well, perhaps this is because I have been out of town the last few 
days. I was in the interior. I went to Puerto Presidente Stroessner this 
past weekend to attend a meeting with catachists with whom I discussed this 
sub ject. 


I believe that the great news we have in this regard ... hello 


{Rubin interrupts] Yes, yes, we are still on the air. We have not yet been 
cut off by any interference. 


[Livieres continues] is that we are establishing a commission made up of 
representatives from all national dioceses to pursue this activity in the 
rural sector. This was suggested during the recent national clerical week, 
and the recent assembly of bishops approved the establishment of a national 
commission that will comprise representatives of each ecclesiastical 
jurisdiction. Therefore, this commission will be directly in charge of 
holding the dialogue based on the major guidelines that have been established. 


In addition, we are extending invitations to those sectors that have not yet 
been called on to participate, such as professional centers, youth centers, 
etc. We are also studying suggestions that have been made concerning the next 


stage. 
[Rubin] What is your opinion of the popular dialogue? 


[Livieres] I believe that this initiative is based on two factors. Some 
thought that this would be a better way to prepare for active participation -in 
the national dialogue. Others thought that this was a valid alternative 
because the national dialogue does not deserve any trust. Well, that is all I 
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know in this regard. But anyway, I believe that it is appropriate to make an 
effort to allow things to follow their course so that everything will develop 
well. 


[Rubin] I would like to ask you two more questions, and then I will leave you 
in peace. We are under the impression that because of delays and a lack of 
dynamism, the national dialogue has stagnated with regard to expanding its 
grass-roots sectors, or is all this in keeping with your original plan? 


[Livieres] Well, we have not had a fixed schedule. We have even said that we 
did not want to follow a strict schedule because the different sectors might 
progress at different paces. Moreover, I frankly do not know [Livieres 
hesitates]...There is always a period in which an initiative takes hold and 
meetings and interviews are held while there are other sectors that face 
greater difficulties; they experience delays in their answers. Imagine, we 
still do not have an official response from the CPT [Paraguayan Confederation 
of Workers]. 


[Rubin] A last question, Your Eminence. Transportation Minister Caceres has 
said that as a Colorado Party member, he requests that all of us remain 
united; that we not listen to anyone who wants to divide us, whether they are 
from the National Accord, the liberal party, the Febrerista party, or even the 
church, whose members are completely against us. This cannot be accepted. 
What is your opinion of this remark? 


[Livieres] Well, I am not familiar with the text of the remark, but I believe 
that in its 20 April message, the church and the bishops clearly stated that 
the national dialogue is not against anyone, but in favor of everyone. We 
have no reason to be against anyone. The church, I insist, is here to help 
everyone. But I believe it is part of its mission to provide guidance based 
on the principles and the teachings in the Gospel and the demands and 
consequences they entail. Therefore, we are not acting as we are because we 
are against anyone, but because we are against something. The church is 
against injustice, against selfishness, etc., and this is perhaps why some may 
think as you say they do. I am surprised by this. I am not familiar with 
this case, but I do not think the church's actions can be compared to those of 
a political party or anything of the sort. 


[Rubin] No, no, according to EL DIARIO NOTICIAS, Minister Caceres urged 
Colorado Party members in Paso Barreto not to heed those who try to create a 
split in the Colorado Party, such as the church members who oppose them are 
doing. Msgr Livieres Banks, thank you for your time, but I believe that there 
is still something to be clarified. Whose idea was it to have a dialogue? I 
see that now several sectors are claiming responsibility. 


[Livieres] In what sense? 


[Rubin] Several days ago I heard someone from the National Accord or someone 
from the MOPOCO [Colorado Popular Movement] who said that the national 
dialogue was originally an idea of a member of the National Accord who 
proposed this idea to the church. I also heard you or someone else say that 
it was originally an idea of the church. 
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{[Livieres] I always say that there is ao need to question the paternity of 
the child. Anyway, the truth is that there is a lot of background information 
in this regard. 


I have heard MOPOCO people say that General Bernardino Caballero [Colorado 
Party founder] was the first to propose a formal political dialogue. 


We have always said, and without any doubt, that the church in the 1970's 
issued documents calling for a dialogue; the papal encyclical, of course 
contained this. In 1983, the Episcopal Conference decided to mediate, but it 
is also true that the National Accord formally requested this mediation in 
November 1985. 


I do not believe that there is anyone who can claim responsibility for this 
idea. It is an initiative that took hold at a given time and it is in 
response to unquestionable demands. 


/12913 
CSO: 3348/817 
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JPRS-LAM- 86-096 
2 October 1986 


PERU 


FOREIGN MINISTER DISCUSSES 'PIA VESTA’ CASE 
PY131510 Lima Canal 9 Television in Spanish 0250 GMT 13 Sep 86 
[No video available] 


[Text] Foreign Minister Alan Wagner has referred to the mysterious case of 
the “Pia Vesta” after being questioned by the congressional Customs Committee. 


The congressional committee investigating the “Pia Vesta” case, which is 
chaired by Deputy Hector Vargas Zayas, met this afternoon to receive the 
report of Minister Wagner and the Peruvian Navy attache in Panama. 


After the session, Minister Wagner said that arms trafficker David Duncan will 
come to Lima at the request of the Peruvian Foreign Ministry to tell the 
committee who hired him. 


[Begin recording] [Reporter] Has any Peruvian diplomat already contacted 
David Duncan in the United States? 


[Wagner] About 10 days ago, our consul in Miami met with Duncan who 
reiterated what was reported by the media. That is, that he is the owner of 
the shipment, and that this was a, quote, commercial, unquote, transaction. 
He said he is willing to give detailed information about the people involved 
in this operation, but he did not mention any names. 


[Reporter] Didn't he give the information to the Peruvian envoy? 


[Wagner] No. He said he would give such information at the right moment, but 
he refused to tell our consul in Miami. 


[Reporter] Then, would you confirm that this is a case of contraband? 


[Wagner] I do not wish to make any judgement about the result of the 
investigation being carried out by this committee. This is evidently a 
weapons trafficking case. This is obvious by the sort of documents used and 
the fake, nonexistent, companies that were used. Therefore we have a case of 
weapons trafficking. 


[Reporter] Minister, you said that David Duncan has not given any document to 
our consul in Miami. To whom does he believe he must give such documents? 
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[Wagner] He said he will give them to someone especially assigned to accept 
them. We will determine whom he believes is entitled to receive the 
documents. Of course the most convenient thing would be for Mr Duncan, who so 
openly claims to be the owner of this shipment who claims it is a commercial 
transaction, to come to Peru and speak for himself.] 


[Reporter] Has he been summoned already? 
[Wagner] That is the task of the investigation committee. [end recording] 
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GARCIA SEES POSSIBLE CAPITALIST CRISIS 
PY131552 Paris AFP in Spanish 0340 GMT 12 Sep 86 


[Text] Lima, 11 September (AFP)--President Alan Garcia warned here today that 
because of the failure to solve the problem of the foreign debt there is 
danger of arriving at the end of the productive state of world capitalist 
relations, and the beginning of an unproductive stage. 


In a long conversation with foreign correspondents and directors of the local 
communications media, Garcia reviewed the results of the nonaligned summit 
meeting in Zimbabwe that he attended. 


The president was satisfied with the results of the summit and with having met 
more than 40 heads of state or government, singling out his conversations with 
Fidel Castro, Robert Mugabe and Rajiv Gandhi. 


Garcia stressed the importance of economic problems and expressed satisfaction 
that the Nonaligned Movement had approved a document to implement collective 
action and solidarity in instances of political aggression against the 
countries, or aggression deriving from the economic situation. It is equally 
important, he added, that the world begin to understand the Peruvian view of 
the credit trap. 


After World War II, he explained, there was a strong push to the industrial 
capitalist growth, and multinational corporations opened branches everywhere. 


Beginning in 1970, the importance of raw materials declined because of 
technological development. Industrial expansion stopped and began to be 
replaced by credit mechanisms, and by financial mechanisms, which then became 
the fundamental instruments of wealth. 


This has led us into a dead end which demands the restructuring of the world 
economic system, because in a short time the poorer countries as a whole will 
not be able to pay their debts, and not because they do not want to pay then. 
This will provoke a serious financial crisis in the rich countries, causing 
the unproductive system to collapse. 


As Brazilian President Jose Sarney has just said to President Ronald Reagan in 
a crude and sincere fashion, Brazil will be able to repay its debt only if it 
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is allowed to grow. But if the debt hinders its development, Brazil will be 
unable to pay, Garcia stressed. 


Concerning Central America, the president said that a great power is 
unscrupulously intervening in Nicaragua. He also recalled that the 
International Court of The Hague ccademned the aid to the Contras. He warned 
that the continent is against open intervention. We cannot allow a foreign 
power to help any movement that claims to support freedom and democracy, he 
said. 


Concerning the peace efforts by the Contadora Group and the Contadora Support 
Group, Garcia asked what would have happened had Contadora not existed. What 
would have happened had the diplomatic efforts of eight Latin American 
countries not been directed at preventing war in Central America and U.S. 
intervention in Nicaragua? 


I believe Contadora played an essential role, and the important thing now is 
to keep Contadora alive, for the sake of peace and nonintervention, Garcia 
concluded. 
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1987 NATIONAL BUDGET SUBMITTED TO CONGRESS 


PY290036 Paris AFP in Spanish 1223 GMT 27 Aug 86 


[By Hugo Levano] 


[Text] Lima, 27 August (AFP)—-The social democratic government of President 
Alan Garcia today submitted to Congress the 1987 National budget, which 
allocates larger sums for education, health, and the administration of justice 
but also maintains large sums for military and police expenditures. 


According to the figures released by Prime Minister Luis Alva Castro, the 
budget for education and health will be 13.441 billion Intis ($768 million at 
the free exchange rate of 17.5 Intis per dollar). This represents 22 percent 
of the state expenditure. 


The budget for the Ministries of the Armed Forces will be 9.317 billion Itis 
($532 million) but if the budget of the Interior Ministry, which controls the 
police forces, is added the budget goes over 16.35 billion Inties. This 
represents 25 percent of the national budget. 


Alva Castro indicated that the 1987 national budget, which has to be approved 
by the two chambers of Congress before 15 December, also considers 
socioeconomic development, productive reactivation, redistribution of wealth, 
and the fulfillment of basic needs. 


Alva Castro pointed out that the emergency phase of the economy has ended and 
that for 1987 there are plans for a more flexible program and the gradual 
implementation of state-control price policies. 


Alva Castro also indicated that the government will maintain its policy of 
allocating only 10 percent of export income to pay the foreign debt. 


The budget allocates $327 million for payments to creditors, and international 
and government organizations, despite the fact that the debts which will 
mature in 1987, excluding past matured debts, total $1.822 billion. 


Alva Castro also said that during the first year of the current export income 
to pay the foreign debt. He added that despite the IMF sanctions announced on 
15 August, Peru will continue during 1987 to receive credits from the World 
Bank, the IDB and from government organizations of the FRG, Spain, Argentina 


77 





and other sources totaling $125 million. He indicated that the budget for the 
judicial branch will be 1.7 percent of the national budget in accordance with 
the Constitution. 


Alva Castro reported that more resources will be allocated to departmental 
development organizations, especially in the south and southeast Andean zone 
which are considered the poorest areas. 


The Departments of Ayacucho, Cusco, Puno, Huancavelica and Apurimac will get 
the equivalent to $150 million. Alva Castro said: We are going to answer 
subversion with development, just as we promised the country. He said that 
22.5 percent of the investment in the public sector will be used for 
development projects. 


Fiscal expenditures are estimated at 61.904 billion Intis ($3.537 billion) but 
with regard to income, Alva Castro indicated that tax pressure has decreased 
in relative terms. He said that in 1985 income was 13.5 percent of the GDP 
and 12 percent in 1986 but that in 1987 it will be 11.8 percent. 


Alva Castro also indicated that salaries of the 337,000 public employees and 
pensions of retired state employees will be increased but that this does not 
include the members of the Armed Forces and Police. 
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BUSINESSMEN CONCERNED OVER APRA ECONOMIC POLICY 
PY180157 Madrid EFE in Spanish 0804 GMT 17 Aug 86 


[Excerpts] Lima, 17 August (EFE)-—-The Chamber of Commerce of Lima has 
expressed in a long document the concern of Peruvian businessmen over the 
economic policy of the APRA [American Revolutionary Popular Alliance] Social 
Democratic Party. 


Analyzing the president's 28 July speech in Congress to report on the first 
year of his government, the Chamber of Commerce document notes that “the 
absence of an integral development plan for the private sector, for which the 
most difficult sacrifices are reserved, is apparent in the message.” 


The Chamber of Commerce also expressed concern because “the entrepreneurial 
function of the state has not been defined nor has its field of action,” while 
new public enterprises are being created, the old ones are maintained. In 
sum, the document says, no effort has been made to promote, either internally 
or externally, the confidence necessary to stimulate investments and 
reinvestment of capital.” 


The document says that the private businessmen demand “the right to clear 
definition of the function to be assigned to the private sector in the 
future.” 


Another concera expressed in the Chamber of Commerce document concerns the 
Gloria Milk Company, a subsidiary of the Nestle Transnational Company, whose 
stock has been transferred to Peruvian hands, thus creating the risk of “an 
unfavorable reaction, which could halt investments and credits.” 


The document also says that “the recent resolution by the government to 
suspend for two years the remittance of foreign currency abroad as profits, 
depreciation, debt amortization, interests, dividends, royalties and 
trademarks, and other payments discourages foreign investments.” 


The Chamber of Commerce also requests that dollar certificates be unfrozen, 
because keeping them blocked does not contribute to restoring confidence in 
domestic savings, and unless they increase, they will stymie development.” 


Nonetheless, the Chamber of Commerce of Peru expressed satisfaction with the 
decline of inflation, the dedollarization of the economy, the stable exchange 
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rate, lower bank interest rates and sales taxes, and the workers’ stronger 
buying power. Finally, it called important the government's decisions that 
private enterprises would not be taken over by the state, that the foreign- 
exchange market stability would be maintained, that an emergency employment 
program would be created, that arms expenditures would be limited, and that 
the country would be regionalized. 
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GOVERNMENT ANNOUNCES SALE OF MISCELLANEOUS COMPANIES 
PY060243 Paris AFP in Spanish 1253 GMT 5 Sep 86 


[Text] Lima, 5 September (AFP)--It has been officially reported that the 
Peruvian Government is getting ready to sell 50 state enterprises to modernize 
the state business sector and limit its activities to areas of strategic 
importance for national development. 


Political observers believe that President Alan Garcia's social democratic 
government is trying with this measure to gain the confidence of national and 
foreign capitalists to invest in the country. 


Among the first enterprises to be sold is Moraveco, a metallurgical firm. 
Before the company was taken over by the state when it went bankrupt in 1978, 
it was the most important firm in the sector. The list also includes the 
Buenaventura mines and the Del Sur and Prolansa steel factories. 


Peruvian state business activity is carried out by 235 firms with a budget of 
78.019 billion intis ($4.334 billion) this year. These firms are engaged in 
all the productive sectors. 


The largest firms are involved in finance, energy, mining, transportation, 
communication and food, but none of these will be sold. Only one Peruvian 
state company, Petroperu, is among the 20 largest companies in Latin America. 


The president of the National Corporation for Development (CONADE), Jose 
Palomino Roedel, has said that the government does not intend to keep public 
companies that do not operate in areas of state interest. These companies 
will soon be sold. There are over 50 of them. 


CONADE controls the activity of 91 public companies that are not profit- 
seeking firms, Petroperu being the most important one. Almost all of them 
were established during the military government of General Juan Velazco 
Alvarado (1968-1975), who introduced structural reforms of Peruvian productive 
activity. 


The Finance Ministry controls 43 companies in the finance sector or that have 
some relation to that sector. These firms in turn are the owners of 91 other 
companies, most of them without any strategic importance for national 
development. 
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Fifty-one of these firms are restaurants, movie theatres, and factories of 
vacious kinds, including a brewery. They also have shares in companies that 
are of interest to the state. 


Twenty-four other companies are being liquidated. The first steps toward 
liquidation were taken by former President Fernando Belaunde's administration 
(1980-1985) but the process is currently stalled. Meanwhile 16 companies are 
not operating at all. 


The complex nature of the problem and the widespread debate that staits every 
time the +2 of state enterprises is announced has precluded concrete 
solutions oa view of the opposition to the sale or liquidatic: of state-owned 
corporations. 


The president of CONADE stated that the state has taken over several 
enterprises that have nothing to do with the role it must play, to the point 
that it is now involved in a varied assortment of business activities because 
the takeover of some companies has led to the takeover of others, thus 
increasing state assets indiscriminately. 


Palomino did not provide a detailed list of the 50 companies that will be 
sold. He did not specify how deals will be made or what conditions one must 
meet to purchase then. 


He indicated that the list includes a lumber mill that operates in the 
Peruvian jungle, a company that manages warehouses, and several others that 
should not belong to the state. 
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PERU, BOLIVIA JOINT TRANSPORTATION, COMMUNICATION PROJECT 
PY090400 Paris AFP in Spanish 1924 GMT 6 Sep 86 


[Text] Lima, 6 September (AFP)--On 5 September, Peruvian Transportation and 
Communications Minister Jose Murgia and his Bolivian counterpart Andres 
Tetrilecic decided that the Bolivian and Peruvian National Telecommunications 
Enterprises (ENTEL) will start charging national tariffs for their services in 
Puno and La Paz Departments, as a pilot project for the Andean countries. 


The Peruvian minister said that, taking into consideration the economic 
situation of the two countries, he and his counterpart Tetrilecic, who last 
night returned to his country, made progress after two days of talks. 


Within the framework of the 1973 agreement between the two countries, they 
discussed topics such as the interconnection of the two countries' railroads 
and related works, and decided to give priority to the reconstruction of the 
60 km stretch of road that connects Huaqui to Viacha, setting other projects 
aside for the future, Murgia said. 


The whole project, scheduled to be completed by 1990, will cost more than $15 
million, he said. He emphasized, however, that the most important and 
beneficial aspect of the agreement is the decision to have the Peruvian and 
the Bolivian ENTEL's charge national tariffs for services in La Paz and Puno 
departments. Puno jis located 1,314 km southeast of Lima, on the border with 
Bolivia. 


Murgia pointed out that this agreement will be a pilot project for the other 
countries in the area, due to the interest shown by the board, a technical 
body, of the Cartagena Agreement. He also said that a tripartite meeting with 
Argentine and Bolivia is being coordinated for October, in Lima, in order to 
discuss the progress of the works in the Matarani (Peru)-La Paz-Buenos Aires 
railroad. 


In conclusion, the Peruvian minister said that they also decided to intensify 
river trade, particularly in the Madre de Dios River, Madre de Dios 
Department, Peru, and in Pando Department, Bolivia, in order to speed up river 
integration in the jungle border region. 
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BRIEFS 


BISHOP ON ARMED FORCES--The Bishop of Chimbote, Msgr Luis Bambarein 
Castelmendi, today explained a media report which, in an attempt to provoke a 
confrontation between the Church and the Armed Forces, distorted a statement 
he made at a press conference. [Begin Msgr Castelmendi recording] I am upset 
and disturbed by this report published under large headlines. At the press 
conference we held yesterday, at no time were the Armed Forces mentioned. The 
press conference referred to the Eucharistic Congress and the Cross of Peace 
that is being erected. Only at the end did someone ask a question about 
paramilitary groups, to which I answered, and I repeat this now, that I never 
want to see paramilitary groups operating in Peru, because we know how they 
act in other countries. We know that these groups act just as blindly as the 
Shining Path or other terrorist groups. My answer was distorted and taken as 
a reference to the Armed Forces, scemething which I emphatically deny. Today, 
I sent a letter to the director of the newspaper LA REPUBLICA, which carried 
the report, and another letter to the chief of the Armed Forces Joint Command, 
because I believe that too many things divide us in Peru and that we should 
unite. We should not try to incite one against the other, even less when 
talking about national organizations, such as the Armed Forces. [end 
recording] [Text [Lima Television Peruana in Spanish 0100 GMT 30 Aug 86 PY] 
/12913 


MORE CURRENCY EXCHANGE--Lima, 29 August (AFP)--Peruvian Prime Minister Luis 
Alva Castro today announced measures that will allow exporters to negotiate 
the currencies they receive for their sales abroad at better rates of 
exchange. The Prime Minister made this announcement in Huancayo, 310 km east 
of Lima, where he was attending the inauguration of the offices of the Central 
Reserve Bank, whose executive board met in that city, and adopted this 
resolution which favors the exporters. Alva Castro said this resolution 
stipulates that exporters of nontraditional products can exchange up to 50 
percent of the dollars they receive in the free financial market, where 
previously, they could exchange only 40 percent. The rest must be exchanged 
at the official exchange rate. The exchange rate on the official market is 
under 14 Intis per dollar, while on the free market, it is 17.50 Intis. The 
resolution also states that the exporters of traditional products (minerals 
and farm products) can negotiate in the free market up to 20 percent of the 
currency earned from exports, instead of 5 percent. For small and medium- 
sized miners, the percentage negotiable in the free market has been increased 
from 30 to 35 percent. [Text] [Paris AFP in Spanish 2335 GMT 29 Aug 86 PY] 
/12913 
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WAGNER ON IMF FLEXIBILITY--Las Palmas, Canary Islands, 10 September (EFE)-- 
Peruvian Foreign Minister Allan Wagner today said in Las Palmas that only if 
the IMF “reaches credit agreements” will Peru be able to pay its foreign debt. 
During a stopover in the Canary Islands on his way back to Peru, Wagner said 
that, otherwise, his country “will not be in a position to make full payments” 
on its debt. Wagner is returning to Peru from the nonaligned summit in Harare 
(Zimbabwe) which he attended with President Garcia. The Peruvian foreign 
minister said that the IMF must make its position with regard to the payment 
of the debt “more flexible” as the only solution to collect the remaining $14 
billion Peruvian debt. The foreign minister believes that the “flexibility” 
of the IMF must be expressed by “reaching credit agreements” that allow Peru 
to recover economically. He also said that the decision of Alan Garcia's 
government not to use more than 10 percent of its export revenues to pay the 
debt will apply “to all creditors,” and not only to the IMF. Allan Wagner did 
not rule out the possibility that Peru might in the future cancel its debt, 
and he said that it is indispensable that the IMF, Peru's largest creditor, 
adopt an attitude favorable to dialogue. [Text] [Madrid EFE in Spanish 0507 
GMT 10 Sep 86 PY] /12913 
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HERNANDEZ GRISANTI DISCUSSES CITGO NEGOTIATIONS 
PA110414 Caracas Television Service in Spanish 0000 GMT 11 Sep 86 
[Report by Carlos Fernandes] 


[Text] In its regular meeting held today, the Council of Ministers approved 
the negotiations between Petroven and Southland Corporation allowing the 
country's main industry to acquire 50 percent of the shares of Citgo 
Petroleum's refining and marketing conglomerate. 


At a news conference, Energy and Mines Minister Arturo Hernandez Grisanti 
presented the terms of this negotiation. He explained that the financial 
agreement will allow Venezuela to sell 200,000 oil barrels per day, together 
with a significant amount of heavy naphtha for refining. Together with this 
the country's oil industry will have access to the profits generated by the 
Citgo distribution and marketing system, which is one of the most important in 
the United States. 


Regarding this, it was reported that Citgo products are distributed to 7,450 
service stations in the U.S. central and west coast regions. This is the 
reason for the importance of this negotiation. 


According to Hernandez Grisanti, this purchase will allow the country to 
obtain 50 percent of Citgo's assets. The local oil industry will have to pay 
$299 million, with $120 million delivered in cash and the rest capitalized 
through crude oil Petrovan has supplied to the Citgo refinery since February. 


This negotiation also requires Petroven to contribute $100 million for working 
capital. However, this amount will not be paid in cash but through oil 
deliveries. 


In addition, Petroven and Southland promised to change the Citgo by-laws, thus 
giving Petroven the presidency ox the board of directors and allowing it to 
confirm and verify the main decisions. This stock purchase reinforces the 
policy of internationalizing the oil industry. Its terms were highlighted by 
Minister Hernandez Grisanti. 


[Begin Hernandez Grisanti recording] It is a large operation and with it, as 


we discussed jn the shareholders meeting last week, we are selling from our 
own refineries 500,000 barrels of finished products. This proves that we are 
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getting close to another 500,000 barrels in other sales. This indicates that 
we are reaching the consumer with 1 million barrels of products, which must be 
added to 500,000 barrels of crude for a total export of 1.5 million barrels in 
this year of grace, 1986, which has not been that much of a grace because the 
price of oil dropped quite a few dollars throughout the year. [end recording] 


Regarding the international oil market, Hernandez Grisanti maintained the same 
moderate approach he presented recently at the Petroven shareholders’ meeting. 
However, he announced that today NorwaY, which is not an OPEC member but is 
abiding by the decisions of the organization, decided to reduce its oil 
production by 90,000 barrels per day. 
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LUSINCHI ON OIL POLICY CRITICISM-——-Before departing for Trinidad and Tobago 
this morning, President Jaime Lusinchi said that his government has never made 
any decision under pressure in the face of criticisms of his oil policy, and 
will do so less now. Lusinchi was referring to a statement made by former 
President Rafael Caldera, who said that the Lusinchi administration is acting 
under threats and pressures when dealing with criticisms of his oil policy. 
{Begin Lusinchi recording, in progress]...that no one has pressured me, and 
that I would not accept any kind of pressure. So, if Caldera has any 
knowledge that his fellow party-member [former President Luis] Herrera Campins 
acted under pressure, that is his business; but in my case, I categorically 
deny this. On another subject, President Lusinchi said that drug trafficking 
is one of the country's most serious problems. In this regard, he stressed 
that efforts are being made to minimize the actions of the drug distributors. 
[Begin Lusinchi recording, in progress]...with the additionai burden that we 
are facing a drug invasion. This is an escalating problem, and we must make 
joint efforts-—-all the forces, the entire Venezuelan society--to counter that 
serious threat. [end recording] [Text] [Caracas Television Service in 
Spanish 1600 GMT 12 Sep 86 PA] /12913 
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